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TYPICAL AFRIKANDER CATTLE 
' Frontispiece 


Bull, cow, and calf of the native south African breed of cattle known as the Afrikander. 
This breed is descended, with very little admixture of the blood of European breeds, from 
the cattle of the Hottentots. It is very probable that the breed traces its origin to the moun- 
tain cattle which existed in Central Asia several thousand years ago. The Afrikander has 


many points of similarity with the Zebus of India, which also originated in Central Asia. 
Zebus were known in Egypt at least three thousand years ago, as is proven by drawings 
dating from that time. (See Figure 5.) 

Recently the Afrikander breed has been introduced into the United States. It is hoped 
that it may serve as the foundation for a new breed especially adapted to the gulf regions of 
the United States. For this reason the history of the breed has as especial interest at 


this time. 
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DESCENT AND ORIGIN OF THE AFRI- 
KANDER CATTLE 


H. Epstern 
Welverdiend, Transvaal, South Africa 


HE opinion is generally held that 

the red Afrikander cattle descend 

in direct line from one of the 
indigenous breeds of Africa. 

It is possible that in the sixteenth 
century the Portuguese brought cattle 
from Portugal to the Cape for barter- 
ing purposes. This cannot be proved; 
but even if such importations of Portu- 
guese cattle to South Africa have ac- 
tually taken place, these have played no 
part in the evolution of the Afrikander 
breed. This they have influenced as 
little as have the red Devons which 
Lord Charles H. Somerset, the gov- 
ernor of the Cape during the years 
1814-1826, imported to South Africa. 

In fact, the settlers refused to cross 
the Afrikander cattle with European 
breeds. Van Rijneveld’® who tried to 
induce the colonists to “improve” 
their cattle by the use of purebred 
bulls from the Netherlands, reported 
in 1804 that his endeavors had been 
unsuccessful, as the Boers regarded 
such cross-breds as slow and lazy. 

This shows clearly that the Afri- 
kander cattle were then already a 
special breed greatly valued by the 
settlers as draught animals. 

This assertion by no means ex- 
cludes the possibility of European 
cattle, especially Frieslands, having 
been crossed during the eighteenth 
and nineteenth centuries with Afri- 
kanders. Netherlands cattle were 
first imported into South Africa dur- 
ing the time of Van Plettenbergh, 
who governed the Cape from 1775 
to 1785. 

A. Holm? denies this possibility by 
pointing out that the black markings, 
which would have characterized the 
descendants of a cross of Afrikander 
and Friesland cattle, are very diffi- 


cult to eliminate by breeding. Ac- 
cording to him the rare occurrence of 
atavistic black spots in pure-bred 
Afrikander cattle is a sure sign that 
an admixture of Friesland blood to 
the Afrikander breed has not taken 
place. 

Although the writer shares Holm’s 
opinion that Friesland cattle had no 
influence upon the evolution and fur- 
ther development of the Afrikander 
breed, his argument, as far as the 
color is concerned, cannot be regard- 
ed as sound. 

During the eighteenth century, the 
cattle of the Netherlands were for 
the greater part uniformly red, that 
is to say, of a similar color to the 
Afrikander. Since ancient times they 
belonged to the original red breed of 
cattle which was spread over the 
whole of Central Europe. The black 
and white markings only came to the 
fore later on under the influence of 
importations from Jutland.* In East 
Friesland, three per cent of the Fries- 
land cattle even today are uniformly 
red. 

Therefore, it is probable that the 
Friesland cattle imported to South 
Africa during the period of the crea- 
tion of the Afrikander breed were 
mostly red or red and white. Cross- 
breds of these and Afrikanders could 
not, therefore, have shown any black 
markings. 

The authors who have hitherto stu- 
died the problem of the origin of the 
Afrikander cattle have attached an 
importance to the red color of the 
breed, which to our view is quite un- 
warranted. The uniformly red color 
of the Afrikander cattle owes its 
standing mainly to fashion and the 
taste of the breeders. This is illus- 
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trated by the fact that up to the 
beginning of the twentieth century 
the colors found in Afrikander cattle 
were red, red with white underline, 
red with white topline, and yellow.*. 

Of much greater importance is the 
fact that the Afrikander cattle differ 
in every respect from the cattle of the 
Netherlands. If the latter had exercised 
any influence upon the Afrikander 
breed, slight signs at least of such an 
admixture would be noticeable. This, 
however, is not the case. These two 
breeds have as little in common as 
have, for instance, the Jerseys and 
the grey Hungarian steppe oxen. 

When we express the opinion that 
the Afrikander breed has in no way 
been influenced by an admixture of 
Friesland blood, we do not mean to 
say that the crossing of these two 
breeds did not occur. Indeed, since 
the first importation of Dutch cattle 
to South Africa such cross breeding 
has played an important role in the 
animal husbandry of this country. 
But the descendants of such crosses 
were hardly ever mated with Afri- 
kander bulls, but either with similar 
crossbreds or purebred  Frieslands. 
They have to be regarded as the an- 
cestors of a special breed, the “Cape 
Cattle” which have almost entirely 
superseded the Afrikander in the 
Cape Province. 


The old “Cape Cow” showed all the 
peculiarities of a mixed breed, hetero- 
geneity in production, form and col- 
or, the power of resistance of the 
Afrikander and many of the dairy 
qualities of the Friesland cattle and 
other dairy breeds. 

There cannot be the least doubt 
that more blood of the Afrikander 
cattle flows in the veins of the Fries- 
lands registered in the South African 
herdbook than Friesland blood in 
those of the red Afrikander breed. 


The Ancestors of the Afrikander 
Cattle 


The red Afrikander is not a mixed, 
but a pure breed, evolved from _ in- 


digenous African cattle by severe and 
careful selection. A mixed breed 
would never have been capable of 
such a marvellous preservation of its 
pure and uniform character in every 
part of this vast country as the red 
Afrikander cattle were after the pro- 
found economic changes following the 
Great Trek, the Rinderpest of the nine- 
ties and the destructive consequences of 
the Anglo-Boer War. 

The cattle of the Hottentots formed 
the nucleus of the red Afrikander 
breed. The cattle of the Bantu peo- 
ples did not contribute to the creation 
of the Afrikander. 

The color of the Bantu cattle is 
not uniform, though black predomi- 
nates. The horns grow upwards and 
are long and thick, while those of the 
Hottentot cattle are much finer and 
in form and direction like those of 
the Afrikander. This peculiar direc- 
tion of the horns led Stow” to con- 
clude erroneously that the Namaqua 
had a practice of training the horns 
of their oxen artificially, confining 
their shape to a spiral line similar to 
that in the koodoo. 

According to the picture of Hotten- 
tot cattle (Figure 1) they were ex- 
tremely tall animals. The form of 
the head, horns and neck makes it 
clear that the Hottentot cattle and 
no other breed were the ancestors ot 
the Afrikander. The thin, long tail 
with the well developed switch and 
the strong, clean legs are like those 
of the Afrikander cattle. Unfortu- 
nately, the load makes it difficult to 
judge the direction of the top line 
and the development of the hump, 
but the direction of the front pack 
indicates a considerable sloping down 
of the back behind the withers. In 
comparison with this big animal most 
breeds of Bantu cattle, of which a few 
pictures are to be found in the fol- 
lowing part, are small and of poor 
appearance. This is confirmed by 
Mrs. A. Hoernle.® 

The hump of the Hottentot cattle does 
not seem to have been very strongly 
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CATTLE OF THE HOTTENTOTS 
Figure 1 
“Korah Hottentots preparing to move,” from African Scenes by Samuell Daniell, London, 


1804-05. 


that the Hottentot cattle are direct progenitors of the Afrikander breed. 


Resemblances in stature, shape of horns and other characteristics leave little doubt 


(Reproduced by 


kind permission of W. P. Paff and of Mrs. A. Hoernle, Department of Bantu Studies, Uni- 


versity of the Witwatersrand, Johannesburg.) 


developed. But this fact is not sur- 
prising considering that the Hottentots 
lived, at the time of the European pene- 
tration into southern Africa, in one of 
the dryest and poorest parts of the sub- 
continent. The size of the hump of all 
Zebu cattle is easily influenced by feed- 
ing. For instance, it is frequently ob- 
served in zoological gardens that Zebus 
born there develop tremendous humps, 
whereas in their imported parents the 
hump is hardly noticable. 


Dutch Settlement of the Cape 

The history of the European settle- 
ment of the Cape shows no less than 
does the likeness between the Hot- 
tentot cattle and the Afrikander and 
the dissimilarity between the latter 
and the cattle of the Bantus, that no 


other breed but the cattle of the 
Hottentots can be regarded as the 
Afrikander’s ancestors. 


During the first decades after the 
occupation of the Cape by the Dutch 
East Indian Company the settlers at 
the Cape of Good Hope never met 
with Bantu tribes, but only with 
Hottentots. 


During the centuries preceding the 
discovery of the Cape by Europeans, 
the nomadic pastoral Hottentots had 
wandered with their herds of cattle 
and flocks of sheep to the Cape. The 
first Europeans found the southern and 
southwestern parts of the Cape inhabit- 
ed by Hottentots only. These were in 
possession of large herds of cattte 
and flocks of fat-tailed sheep. Van 
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Riebeek, the founder of the Dutch 
settlement at the Cape, describes the 
herds of the Hottentots in the sur- 
roundings of Table Bay as being as 
numerous as blades of grass in a 
field. Alsembic, the chief of the 
Namaqua Hottentots, alone is said 
to have possessed in 1661, 4,000 head 
of cattle and 3,000 sheep. 

In 1652, the East Indian Company 
acquired its first herd of cattle from 
the Hottentots. Van Riebeek organ- 
ized frequent expeditions into the in- 
terior for the purpose of obtaining 
from the inhabitants cattle which 
were needed for provisioning the 
ships with fresh meat. 

However, as the settlers took un- 
fair advantage of the Hottentots, the 
latter eventually refused to barter 
with the Europeans. For weeks and 
months they used to pasture their 
herds in full view of the European 
settlement, but would not part with 
their animals. A_ serious situation 
arose in consequence. The Company 
had to furnish provisions for the ships 
clearing from the Cape on the long 
voyages to India and Europe. The 
crews of these ships totaled five to 
six thousand sailors a year and the 
provisioning of them resulted in a 
severe scarcity of fresh meat. Thus 
the Company was forced to devote 
itself to cattle breeding. 

This undertaking was started in 1673 
when war broke out between the Dutch 
and the Hottentots of the Cochoqua 
tribe, who in the previous year had sold 
the Cape Peninsula to the Company. 
Upon the Cochoquas being defeated 
their cattle were taken from them, and 
all attempts to regain these in the years 
following were unsuacessful." 

But not for long did the Company 
persevere in this pastoral enterprise ; 
a quarter of a century later all agri- 
cultural undertakings were abandoned 
and the task of provisioning the 
stores of the Company with food- 
stuffs was left to the settlers. 

These obtained their original herds 
of cattle by various means; by pur- 


chase from the Company, which 
again acquired its stock from the 
Hottentots, or by direct barter with 
the latter, a practice that could never 
wholly be stamped out even when 
private barter was forbidden, or, 
finally, by theft and pillage.® Only 
fifty years after Van Riebeek had ob- 
tained his first herd of cattle from 
the Hottentots by barter, the number 
of Hottentot cattle in the possession 
of European settlers amounted to 
13,000. 

In those days the Dutch desired 
nothing as much as the cattle of the 
Hottentots with which, however, the 
owners did not wish to part since 
they had few other needs and were 
fond of their herds. All expeditions 
into the interior were undertaken 
with the sole aim of obtaining cattle. 
Thus it is not difficult to understand 
that by the year 1797 the Cape Nam- 
aqua possessed only sheep. Their 
large herds of cattle had passed en- 
tirely into the hands of the settlers. 


Hottentot Cattle Extinct 

Today purebred Hottentot cattle 
are no longer to be found, and the 
above picture of a Hottentot ox is prob- 
ably the only one of its kind. But dur- 
ing the early decades of the nineteenth 
century many herds were still in 
existance. These, however, passed 
into the hands of the Europeans who 
were continually advancing. 

Pure Hottentot cattle existed long- 
est in South West Africa, where they 
were to be found up to the time of 
the rising of the Namaquas against 
the Germans. After their subjection 
the Namaquas were not allowed to 
keep cattle, but only a limited num- 
ber of sheep and goats." 

The evolution of the red Afrikan- 
der breed commenced during the first 
decades of the Dutch settlement. 
Since, owing to the richer vegetation, 
the Hottentot cattle were stronger 
and better developed in the southern 
coast belt of the Cape than in the dry 
regions of the north and the west 
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coast, the Boers naturally preferred 
these when bartering or stealing. 

As trek oxen they were unexcelled, 
and in view of the fact that the trans- 
portation of goods in the Cape Colony 
could only be performed by oxen, this 
quality became the determining factor 
in the breeding and further develop- 
ment of the Afrikander breed. 

Molhuysen® is of opinion that not 
the cattle of the Hottentots, but im- 
ported animals are to be regarded as 
the ancestors of the Afrikander breed. 
He tries to prove this by pointing out 
that the Hottentots used their oxen 
solely for riding and carrying, and that 
the cows were poor milkers: 

It is probable that the colonists were 
dissatisfied with these cattle and soon 
looked around for other breeds. Various 
breeds were imported and of these one 
with exceptionally long horns was pre- 
ferred. Towards the end of the eighteenth 
century a larger number of this particu- 
lar breed appears to have been imported 
into South Africa. During the Great Trek 
their descendants drew the wagons of the 
Boers into the Highveld, where they 
formed the nucleus of the present Afri- 
kander breed. C. Keller expresses the 
opinion that these cattle originated from 
the vicinity of Lake Tanganyika. 

This theory of Molhuysen is entirely 
unfounded. No historical data point 
to such early importations of cattle by 
Europeans from the neighborhood of 
Lake Tanganyika. In fact, such im- 
portations would have been quite in- 
conceivable at that time. And indeed, 
Molhuysen’s reference to the fact that 
the cattle of the Hottentots gave little 
milk and were only used for carrying 
and draught purposes proves exactly 
that which it should deny, namely, the 
close relationship between the red Af- 
rikander and the cattle of the Hotten- 
tots. 

Color of Hottentot Cattle 

The uniformity of the red color of 
the Afrikander breed is mainly due to 
fashion and selection. The cattle of 
the Hottentots showed various colors, 
though red animals predominated. 


It was a common practice amongst 
the Hottentots to select their breeding 
animals according to color. As a rule 
every cattle owner kept and bred only 
animals of one and the same color and 
exchanged those that were different for 
animals of the desired color.’* This 
probably served to facilitate the dis- 
crimination of the cattle of one owner 
from those of his neighbors. For the 
Hottentots did not hold their cattle in 
common, but in private ownership. It 
was, however, customary for those 
owners who dwelt as a community to 
graze their cattle together. 


At the time when the European set- 
tlers obtained their cattle from the Hot- 
tentots, the dominance and _ hereditary 
purity of certain colors had been in- 
sured by previous selection. 

It is the writer’s opinion that the 
Afrikander cattle could easily have 
been bred black. That red has become 
the common color is mainly due to the 
taste of the first settlers of the East In- 
dian Company, who evolved the breed 
from the Hottentot cattle. 

Besides a small number of Huguenots 
these colonists were chiefly of Dutch 
and German origin..® We mentioned 
above that the cattle of the Netherlands 
were then uniformly red. In South, 
West, and Central Germany, whence 
most of the first German settlers had 
come, the peasants knew in those times 
no other cattle than the indigenous red 
breed. To the majority of the settlers 
at the Cape the red color of cattle was, 
therefore, most familiar. 

It is probable that a peculiar tax in- 
troduced by the Dutch East Indian 
Company also contributed to the cull- 
ing of black animals. The Boers were 
compelled to pav one stuiver* per head 
of cattle annually. But strangely, this 
tax was only imposed upon black ani- 
mals. Those of other colors were 
exempted. 

This tax on black cattle was originally 
in force in the districts of Stellenbosch, 


*Stuiver = 1 penny. 
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Swellendam and Graaff Reinet only; 
but upon new districts being founded it 
was also extended to these.* Owing to 
this tax black cattle in the herd were 
undesirable. 
Undoubtedly there were originally 
beside red animals some of other col- 
ors within the Afrikander _ breed. 
These, however, were gradually elimi- 
nated. Holm® expresses the opinion 
that this was chiefly due to the wish 
of the transport riders who, before the 
construction of the railways, conveyed 
goods by ox wagon for hundreds of 
miles. These vied with each other for 
the possession of the most beautiful 
and uniform spans. Red color, long, 
finely shaped horns, hard, flinty feet, 
sinewy legs, and quick movements were 
highly valued. It was the pride of the 
transport riders and many farmers of 
those days to possess a span of oxen 
composed of animals of uniform color 
and appearance. Thus it came about 
that animals of a certain type and col- 
or were selected for breeding purposes. 


The Origin of the Cattle of the 
Hottentots 


The opinion is generally held today 
that the Hottentots whose cattle, as we 
have shown, are established as the an- 
cestors of the Afrikander breed, were 
originally a Bushman people."' The 
difference between the two races lies 
not so much anatomically as in lan- 
guage and especially in culture. This 
is due mainly to Hamitic influences, as 
in general the history of Africa south 
of the Sahara is nothing else but the 
history of thousands of years of pene- 
tration of Negro and Bushman races 
by peoples with Hamitic blood and 
Hamitic culture. Indeed, the Hamites 
were the great civilizing power of Af- 
rica, a power which, according to the 
period and the degree of its influence, 
impelled multitudinous creations." 

That the qualities by which the Hot- 
tentots differ from the Bushmen have 
to be ascribed to Hamitic influences is, 
on the one hand, proved by the fact 


that the grammatical peculiarities of 
the language of the Hottentots are 
characteristic of the group of Hamitic 
languages, on the other hand by the 
fact that the cattle and sheep of the 
Hottentots belong to breeds which have 
been brought to Africa by nomadic 
tribes belonging to the great Caucasian 
branch of the human race. The original 
inhabitants of Africa, the Negro and 
Bushman peoples, did not domesticate 
wild animals. 

Various authors hold the opinion 
that the Hottentots spring from a mix- 
ture of Hamitic nomads, who had ex- 
tended up to South West Africa in 
earlier times, with their forerunners, 
the Bushmen, whose original home has 
to be sought in the tropical parts of 
East and Central Africa. According 
to this theory, the birth of the Hotten- 
tot race must have taken place in South 
Africa. Against this, however, it is 
argued that the Hottentots came to 
South Africa in comparatively recent 
times; that their race characteristics 
vary but little; and, moreover, that 
signs of such a crossing are completely 
absent in historical times. 

Moreover, the existance in the Tan- 
ganyika territory of the Sandave lan- 
guage, which has numerous roots, the 
click sounds and other grammatical pe- 
culiarities in common with the lan- 
guage of the Hottentots, and which, 
like the latter, probably originates from 
a mixture of the languages of the 
Hamites and Bushmen, indicates that 
the crossing of Hamites and Bushmen, 
which produced the Hottentot race, 
took place in East Africa. The fact 
that such habits and customs of the 
Hottentots as are connected with their 
pastoral life were completely developed 
at the time when their ancestors com- 
menced their migration to the South- 
west, also contradicts the theory of the 
origin of this race in South or South 
West Africa. 

The assumption that the Hottentots 
originated from a mixture of the old 
Bushman population of East Africa 
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and early Hamitic and Semitic immi- 
grants is probably the nearest approach 
to reality. From these they received 
their cattle and those peculiarities of 
their language by which they are dis- 
tinguished from the Bushmen. 

According to their own traditions, 
the Hottentots appear to have come 
from the lake district of Central Af- 
rica whence they were driven out at 
the end of the fourteenth century or 
the beginning of the fifteenth, by a 
more powerful race which was armed 
with bows and battle axes. At the be- 
ginning they travelled with their herds 
between the Tanganyika and Nyasa 
lakes in a southernly direction, turned 
to the west until, with their faces al- 
ways towards the sunset, they reached 
the Atlantic Ocean a few degrees south 
of the Equator. With the ocean on 
their right they slowly wandered on- 
wards, down the west coast of Africa. 
As the Hottentots only came into con- 
tact with the Bantus, who were then 
moving in a westernly direction along 
the south coast of Africa, at the be- 
ginning of the eighteenth century, it 
is obvious that when the Europeans 
first saw them at the Cape they had 
been there only a short while." 


Contacts With the Bantus 


Since there are certain similarities 
in many words of the Hottentot and 
‘Bantu languages which deal with their 
domestic animals, a number of philolo- 
gists hold the opinion that the Hotten- 
tots are indebted to the Bantus, and not 
to the Hamites for their cattle. This 
theory is supported by certain cranio- 
logical similarities between the Hotten- 
tots and Bantus. Others oppose this be- 
lief, because individuals of pronounced 
Hamitic characteristics are also fre- 
quently met with amongst the Hotten- 
tots. The fact, that the Hottentots ob- 


tained their goats from the Bantus and 
not from the Hamites, is also brought 
forward in support of the theory that 
the Bantus are partly responsible for 
the origin of the Hottentots, and that 
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the cattle and sheep of the latter are 
descendants of Bantu breeds.? 

Schapera'! does not deny the possi- 
bility that, besides Bushmen and Ha- 
mites, highly Hamiticised Bantu peo- 
ples may have had a share in the 
origin of the Hottentots. After all, 
even the Bantu races are indebted to a 
mixture of Hamitic immigrants with 
African Negroes for their origin." 

The author leans toward the opinion 
that the Hottentots obtained their cattle 
and sheep directly from Hamites or 
Semites, and this later than the Bantus 
did, as will be shown below. The goats 
they received at a much later period 
from the Bantus. But before they met 
them, they already had cattle and sheep 
and an old pastoral tradition. 

The racial origin of the Hamites has 
not yet been definitely ascertained. The 
most widely held theory is that they 
originated from a mixture of the Ne- 
groid aborigines of northeast Africa 
with one of the races of the Caucasian 
family, that great branch of mankind 
to which almost all European nations 
belong. 

Stegmann von Pritzwald'* considers 
them a mixed people of the ancient 
aboriginal population of northeast Af- 
rica and Semitic nomadic immigrants 
from Asia. 

The first domestic animals of the 
Hamites were sheep. As true wild 
sheep were not indigenous to Africa, it 
can be considered as certain that the 
Hamites brought their sheep with them 
from their homes in Asia. This is all 
the more likely, because the regions 
through which they had to travel on 
their long journey to Egypt were so 
inhospitable that large numbers of peo- 
ple would hardly have been able to 
traverse them without being in posses- 
sion of the hardy, steppe-bred sheep. 

The sheep of the ancient Egyptians, 
the oldest Hamitic people on African 
soil, were long-legged animals with long, 
thin tails. As far as we know today 
they are descended from Ovis vignet 
cycloceros Hutt. 
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SKULL OF PREHISTORIC CENTRAL ASIAN OX 
Figure 2 
Bos namadicus inhabited the mountain regions of Central Asia in prehistoric times. Bones 
of these cattle are found with early human remains but it is doubtful whether the species was 
domesticated. This species is considered to be the progenitor of the Zebu cattle of India. 


After Stegmann. 


Thus, the first domestic sheep on the 
African continent, which probably 
reached Egypt through the Isthmus of 
Suez,'’ Africa’s most northernly gate. 
way, is of no importance for our pur- 
pose, as its origin is different from that 
of the fat-tailed sheep of the Hotten- 
tots. 

Whether the Hamites were in pos- 
session of cattle at the time that they 
immigrated into Africa is uncertain. 
The old Egyptian Longhorn cattle ap- 
pear to have been evolved in Egypt from 
the indigenous variety of the Urus, i. 
e. Bos primigenius hahni nova subspe- 
cies Hilsheimer. These longhorned 
cattle had a much greater influence on 
the African cattle than, for instance, 
the old Egyptian sheep had on the pres- 
ent African sheep. They still form 
the foundation stock of most breeds 
belonging to the Bantu peoples. 

However, when Antonius” regards the 
cattle of the Watussi and Bechuana as 


typical descendants of the African 
Urus, Bos primigenius Hahni, his opin- 
ion is no less erroneous than that of 
Stegmann von Pritzwald,’* who con- 
siders them longhorned Zebus. 

Subsequently we shall describe the 
characteristics of the East and South 
African breeds of cattle more fully as 
this is necessary if we are to under- 
stand thoroughly the difference between 
the cattle of the Hottentots and the 
Bantu breeds. 


The Bantu Breeds 


While the indigenous Longhorn cat- 
tle of Egypt have to be regarded as the 
first domestic cattle of Africa, a breed 
of different origin entered Africa from 
Syria, Palestine and Arabia in early 
times, namely the Zebu (Bos taurus 
indicus sive africanus). 

The Zebu, in its original form, is 
distinguished from other breeds by its 
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SKULL TYPE OF RED AFRIKANDER BREED 
Figure 3 
The shape of skull and horns of the Afrikander breed shows remarkable resemblance to 


the skull type of the prehistoric Central Asia cattle (Figure 2). 


Considering the great dis- 


tance and the tremendous lapse of time that separates the two forms the resemblance is 


striking. After Molhuysen. 


hump, which consists of fat and muscle 
tissues. The hump represents an ac- 
cumulation of reserve material similar 
to the fat tail of various sheep and the 
humps of the camel and dromedary. 
Such local fat accumulations are caused 
by the conditions of the steppe, which 
is notorious for its acute changes from 
periods of drought to those with an 
abundance of grazing. In animals liv- 
ing in steppes these accumulations ap- 
pear on those parts of their bodies 
where they will not impede their free 
movements. The hump of the Zebu 
cattle points, therefore, to a steppe 
country as the place of their evolution. 

Stegmann is of the opinion that the 
northern or northeastern parts of In- 


dia could not have evolved the Zebu, 
as the climatic conditions of India were 
unsuitable for creating a type of cattle 
so admirably adapted to the life of the 
steppe. The domestication of the Zebu 
probably took place in Central Asia, 
the cradle of human culture, where a 
humid, maritime climate prevailed as 
long as the present Mongolian desert 
was covered by the sea. The Zebu is 
descended from the Central Asiatic 
mountain cattle, Bos namadicus Falk., 
which once lived wild in the mountain 
regions of Central Asia, and whose re- 
mains have been found together with 
those of an ancient kaman race. An- 
tonius regards these Asiastic mountain 
cattle as a local subspecies of the great 
group of Bos primigenius, which in 
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earlier times was widely spread over 
Asia, North Africa and Europe.” 

The Zebu cattle are supposed to have 
acquired their steppe characteristics af- 
ter the Mongolian Sea had _ brdken 
through its mountain barriers and its 
waters had drained away, an event 
which had the most far-reaching effects 
upon the history of mankind. Owing 
to the drying up of the sea and the 
formation of the great Mongolian des- 
ert the hitherto humid, maritime cli- 
mate became dry and continental, des- 
ert winds covered the fertile clay with 
a layer of sand, the soil became poorer 
and less productive, and the scarcity of 
food forced large sections of the com- 
paratively dense human population to 
emigrate. Such emigrations had also 
taken place prior to that event, but 
hardly ever on such a gigantic scale as 
after the terrible disaster of the 
“flood.” 

Whether the Semitic peoples parted 
from their old homes before or after 
that event is not known; but, however 
this may be, the Zebu cattle evolved 
their steppe characteristics only after 
the emigration of the Semites. 

Judging from the present occur- 
rence of their domestic animals, the 
Semites wandered from the steppes of 
Asia Anterior eastwards over the south- 
ern parts of Iran to India and South- 
ern China, whither they brought the 
Zebu. Towards the West they occu- 
pied Mesopotamia, Syria, Palestine and 
Arabia, whence they crossed over to 
Africa. Even today true descendants 
of Zebu cattle, red and parti-colored 
animals with long legs and small humps, 
are found along the ancient migration 
route of the Semites from Asia An- 
terior to Africa.” 

The Zebu cattle and the fat-tailed 
sheep of the Semites did not penetrate 
into Africa from the North through 
the Isthmus of Suez, but from Bab el 
Mandeb, the most southernly point of 
Arabia, by way of Ethiopia. From 
Ethiopia the Zebus spread over the 
whole of the African continent. 
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It is not known at what period the 
Zebus first entered Africa. At the 
time of the “New Kingdom” large 
numbers of them appear to have al- 
ready been in Egypt, having come via 
Ethiopia. I cannot agree with Anton- 
ius’ opinion that the Zebus did not 
reach Southern Arabia and East Af- 
rica before the Christian era; a picture 
of Zebus, dating from the period of 
the “New Kingdom,” disproves this as- 
sumption. I am of the opinion that 
the penetration into Africa by Semitic 
nomads and their Zebu cattle and fat- 
tailed sheep commenced during the sec- 
ond pre-Christian millenium, perhaps 
even earlier. Stanley asserts that for 
five thousand years Ethiopian tribes 
descended with their herds of Zebu 
cattle and fat-tailed sheep from the 
highlands of Abyssinia to the South in 
search of pastures and, by their mix- 
ture with the aboriginal population of 
Africa, gave rise to numerous races of 
a higher standard.’ 

Whilst part of the originally long- 
horned Zebus lost this peculiarity as a 
result of inter-breeding with  short- 
horned cattle (Bos taurus brachyceros), 
with which they came into contact in 
India whither the Zebus were brought 
by the Semitic nomads from central 
Asia an opposite fate befell those Ze- 
bus which had come from Arabia to 
Africa. 

Influence of the Longhorns 

In Africa the Zebus came into con- 
tact with the long-horned Egyptian 
cattle which had accompanied the Ham- 
ites on their migrations towards the 
West and South. This meeting has had 
a far-reaching effect upon the African 
breeds of cattle. Descending from the 
highlands of Ethiopia the Zebus and 
fat-tailed sheep of the Semites either 
completely superseded the long-horned 
cattle and thin-tailed sheep of the 
Hamites, or else changed them to a 
greater or lesser extent. As far as the 
cattle were concerned, such changes 
mainly affected the length of the horns 
and the size of the hump. 
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In ancient Egypt, horn gigantism in 
cattle was unknown, nor is it known to 
occur in Zebus. But on a skull of the 
African Urus (Bos  primigenius 
Hahni), the ancestor of the original 
cattle of the Hamites, Hilzheimer has 
ascertained such gigantism of the 
horns. The length of the left horn 
core was 35 inches and the circumfer- 
ence at the base, 15 inches.' 

Abyssinia has to be regarded as the 
birthplace of the giant-horned cattle 
breeds of Africa, which spread, in a 
south-westernly direction, to the Cen- 
tral African lake district and southern 
Africa, and, westwards, between the 
north African desert and the primeval 
forests of the Congo to Lake Chad. 

It is probable that the crossing of 
the long-horned Zebus with the cattle 
of the Hamites resulted sporadically 
in an atavistic mutation whereby the 
horn gigantism of the African Urus 
(Bos primigenius Hahni) reappeared. 
Such atavistic mutations are by no 
means rare occurrences in our domes- 
tic animals. In another breed of cattie 
whose origin can also be traced back 
to the long-horned cattle of the Ham- 
ites, namely the Franqueiro breed of 
Brazil, descended from Portuguese ani- 
mals, such gigantic horns have resulted 
through mutation. 

In Africa the expansion of this horn 
gigantism spontaneously appearing has 
been insured by the owners of animals 
so favored who selected and preferred 
them for breeding purposes. But even 
in pure-bred herds of giant-horned 
cattle, there are born from time to 
time animals whose horns do not ex- 
ceed those of the common Longhorn 
cattle in length. 

The hump, which appears in Afri- 
can cattle even more frequently than 
do gigantic horns, has to be viewed in 
a different light. Whilst the one phe- 


nomenon must be regarded as an ata- 
vistic mutation to which the impetus 
was given by the crossing of Hamitic 
cattle with Zebus, the hump is simply 
a result of cross breeding. 
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The same result of variation as is 
obtained from the Fs generation on- 
wards by crossing thin- and fat-tailed 
sheep is apparent in the formation of 
the hump in most African breeds of 
cattle, especially those of the Bantu 
peoples. According to the degree of 
the infusion of Zebu blood into the 
Hamitic cattle of Primigenius type, 
the hump is developed to a different 
extent, or is often entirely absent, 
and even in animals of one and the 
same breed some with large and others 
with only slightly developed humps are 
to be found. 

While the hump and gigantic horns 
point to the influence of Zebu blood on 
the Longhorn cattle of the Hamites, a 
number of breeds are to be found in 
East, Central, and Southern Africa in 
which no trace of Primigenius blood 
can possibly be detected, but which 
must be regarded as pure Zebus, 
though in some of these breeds the 
hump has almost entirely disappeared. 
However, the hump is by no means a 
feature essential to all Zebus. Being 
merely an adaptation to steppe condi- 
tions, it often disappears in an environ- 
ment in which it has no survival value. 
Just as in Africa, there are also nu- 
merous humpless Zebu breeds in Asia. 

On the northern coast of Somaliland, 
Zebus have completely superseded the 
original cattle of the Hamites, and to- 
wards the South down to Lake Vic- 
toria various native tribes are found in 
possession of pure Zebus. From there 
the migration of the Hottentots to 
Southwest Africa and to the Cape start- 
ed. From that region they brought 
their cattle and sheep. 

While the Zulu, the Bechuana, the 
Watussi, and Damara cattle repre- 
sent breeds originating from a mixture 
of Hamitic Longhorn cattle of Primi- 
genius type with Zebus, animals which 
still preserve the characteristics of Bos 
primigenius in the osteologic conditions 
of their skulls, though horn gigantism 
does not exist in the Zulu and Damara 
breeds, the cattle of the Hottentots and 
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Photographs by E. Wyatt Sampson 
OTHER AFRICAN BREEDS 
Figure 4 


Types of African cattle of Hamitic and Longhorn ancestry showing the marked differ- 
ence between these breeds and the Hottentot cattle. A—Damara Cow (after Schlettwein) ; 
B—White Zebu Bull; C—Watussi Bull (after Adametz) ; D—Zulu Cow; E—Watussi Cow 
(after Adametz) ; /-—Zulu Ox. These breeds show some Zebu characteristics such as the 
hump (B) and (C) which indicate that they have an admixture of Zebu blood. The gigantic 
horns (E) are characteristic of the Hamitic Longhorn breeds and are not found among the 
Afrikander cattle. 
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ZEBU CATTLE OF THIRTY-FIVE 
CENTURIES AGO 


Figure 5 


Egyptian drawings of Zebu cattle dating 
from the new kingdom (about 1500 B. C.). 
There can be little doubt that these cattle 
represent a Zebu type which is believed to 
have come into Egypt through Abyssinia. 
From the same source it is very probable that 
the cattle of the Hottentots originated. 


their offspring, the red Afrikander, are 
a pure Zebu breed. 

Molhuysen® in describing the skulls 
of a number of Afrikander cattle has 
pointed out their similarity to the os- 
teologic conditions of Zebu skulls. 

Characteristic for the skull forma- 
tion of all Zebu cattle are the great 
length and small breadth of the head, 
the comparatively long, narrow and 
clean-cut muzzle, the slight prominence 
of the eye brows, and the convex pro- 
file, although the last-mentioned factor 
is not very constant and in some Zebu 
breeds completely absent. 

The molar teeth of the red Afrikan- 
der cattle are placed in an oblique posi- 
tion just as in other Zebu breeds, the 
structure of the enamel is simple, the 
course of the grooves little complicated 
and the enamel strongly developed. The 
back part of the lower jaw bone as- 
cends vertically in the red Afrikander 
as well as in other Zebu cattle, and 
many other characteristics of the bones 
of the skull, by which these animals 
differ from cattle of Primigenius type, 
are common to all. 

There is another important feature 
which proves that the Afrikander cattle 
must be regarded as true Zebus. All 
Zebu breeds are distinguished from 


other species by the shape of the spin- 
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ous processes of the dorsal vertebrae 
the tips of which are deeply cleft. The 
same phenomenon is found in the verte- 
brae of the Afrikander cattle, but there 
is hardly even a suggestion of such a 
fissure in cattle of Primigemius type. 

Certain similarities between the skulls 
of the Watussi and red Afrikander 
cattle are to be accounted for by two 
facts. Molhuysen has ascertained that 
the Watussi cattle and many other 
African breeds have their origin in a 
cross between a Zebu strain and the 
cattle of the Hamites. Furthermore 
Bos Namadicus, the ancestor of the 
Zebus, must have been a form which 
was not distantly related to the Urus, 
the ancestor of the Hamitic cattle. 


Afrikander a Zebu Breed 


At all events the cattle of the Hot- 
tentots and the red Afrikander belong 
to the Zebu group. It is even prob- 
able that the original characteristics of 
the Zebu cattle are here preserved in a 
purer form than in the Zebus of Asia 
which, as Stegmann asserts, have been 
exposed to the influence of short- 
horned breeds. 

That there is a similarity between 
the Afrikander cattle and the Zebus 
which were brought by Semitic nomads 
from Abyssinia to Egypt and other 
parts of Africa 3,000 to 4,000 years ago, 
as regards the form and direction of 
their horns and all important charac- 
teristics of the body, is shown by an 
ancient Egyptian picture of Zebus, dat- 
ing back to the period of the “New 
Kingdom” (Figure 5). 

It is not definitely known when the 
Hottentots first came into possession 
of their Zebu cattle and _fat-tailed 
sheep. It is probable that they received 
their animals at a later period than did 
the Nilotic and Bantu tribes, whose 
cattle have the old breed of the Ham- 
ites as a foundation, at a time when 
Zebus were imported into Africa in 
such large numbers that the breed was 
preserved in its pure form. Importa- 
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tions to such an extent probably only 
took place in post-Christian eras, in any 
event not earlier than during the last 
centuries before Christ. : 
The fat-tailed sheep of the Semites, 
the descendants of the Asiatic Ovis 
arkal, probably entered Africa at the 
same time as the Zebus, i. e., from 
about 2000 B. C. onwards. Because 
of their wool and the fat deposits in 
their tails they completely replaced the 
thin-tailed sheep of the Hamites in 
Egypt. But descendants of the latter 
are still to be found amongst the in- 
habitants of the Sudan and the Bantu 
tribes of the east coast of Africa. The 
sheep of the Zulus and of the Bantu 
peoples further north were originally 
also of the long- and thin-tailed type.* 
With only one exception, the fat- 
tailed sheep of the Semites, which sub- 
sequently lost their wool under the 
tropical conditions of Central Africa, 
did not penetrate far to the South. But 
this exception is the more interesting 
as it forms such a complete counterpart 
to the history of the Zebu cattle of 


the Hottentots. This concerns the fat- 
tailed sheep which wandered with the 
Hottentots to Southwest and South 
Africa! Wherever they came into 
contact with the thin-tailed Bantu sheep, 
they replaced these. Thus the Hereros, 
the Bechuanas and the Bantu tribes in 
their neighborhood, who originally only 
kept thin-tailed sheep, commenced 
breeding fat-tailed sheep as soon as 
they encountered the Hottentots. 

That the Zebus and fat-tailed sheep 
of the Semites were preserved amongst 
the Hottentots for so many centur- 
ies in their original pure form is due to 
the fact that the Hottentots were one 
of the most southerp African races 
of partiy Caucasian origin. Therefore 
they were able to withdraw from any 
pressure from the north and move 
to the south where no pastoral tribes, 
but only Bushman hunters, dwelt. Dur- 
ing their migration to the Cape, their 
herds of Zebu cattle and flocks of fat- 
tailed sheep were removed from any 
foreign influence, until, at the most 
southern part of the Continent, they 
met the vanguard of the Europeans. 
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A Review of “The Eugenic Predicament”’ 
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E are in the midst of a “new 
deal” in our economic life 
with every effort being made 


to devise a commercial system that 
will give a wider distribution of 
wealth and insure a less burdensome 
existence to the many. With such an 
end in view it is certainly the part of 
wisdom to consider the biological 
composition of the population whose 
economic condition it is intended to 
improve. Clearly the extent to which 
governmental paternalism must be 
developed to provide health, wealth 
and happiness for everyone will depend 
in a large measure on the ratio of im- 
beciles to intelligent beings. Further, 
if the intellectual level of the 
population is falling this fact should 
be taken into account in the long 
range economic planning about which 
we hear so much. While this will not 
be done by our present planners the 
time is coming when we shall have 
to give more attention to these ques- 
tions and every well-informed person 
should keep abreast of all matters 
that concern humanity. 

Chief among these human biological 
problems is human heredity, widely 
known under the name “Eugenics.” 
For reasons which need not concern 
us here this subject has become al- 
most wholly discredited in the public 
mind. Even now it is entering an- 
other period of questionable publicity 
as Herr Hitler attempts to compel 
his followers to adopt his standard 
of the German breed and to close the 
national stud to all who depart from 
the set type. 

Although men like Hitler subject 
Eugenics to further ridicule their an- 
tics stimulate a demand for informa- 


tion on the subject of human heredity 
that may, in the end, prove beneficial. 

There is no dearth of books on 
Eugenics to satisfy inquiring minds, 
though most of them are special 
pleading of one sort or another. The 
latest treatise on this subject, and one 
that justly can be classed as very special 
pleading, is The Eugenic Predica- 
ment by Prof. S. J. Holmes.* Pro- 
fessor Holmes is frankly a Eugenicist 
in the sense of recognizing a de- 
terioration of humanity that can be 
corrected by appropriate application 
of the laws of heredity. The title is 
well chosen as the reader will dis- 
cover. It is one thing to appreciate 
that laws of heredity, worked out for 
the lower organisms, apply also to 
man, but it is quite another matter to 
devise a workable scheme for apply- 
ing this knowledge. 

The book is divided into seven chap- 
ters and has an appendix, a list of 
references and an index. It is pleas- 
ingly printed and lucidly written. The 
author wastes no time in acquainting 
the reader with the intricacies of 
Mendelian inheritance, but moves di- 
rectly to the subject of the inheri- 
tance of mental qualities. Now it is 
in just this field that the science of 
human heredity is weakest and there 
are no direct analogies with known 
facts in the lower orders of life. In 
consequence there is a_ tendency 
among writers on Eugenics to an- 
esthetize their critical faculties and 
utilize data on the inheritance of men- 
tal capacity that, in a genetic experi- 
ment, would not even be considered 
worth recording. Professor Holmes 
is no exception to this practice. 

Perhaps it would be safe to say 


*Hoimes, S. J. The Eugenic Predicament. 
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that no geneticist doubts the inheri- 
tance of mental capacities, but few 
would care to be dogmatic with re- 
spect to particular cases. In an or- 
ganism where mating is not under 
the control of the investigator, and 
where ancestry is largely unrecorded, 
only very generalized deductions can 
be made and, when there is added to 
these unknowns the admitedly imper- 
fect estimation of the degree of in- 
telligence, the difficulties are great 
indeed, yet when it comes time to do 
something about mental capacity, 
from a procreational standpoint, it is 
individual cases that must be dealt 
with. 

Professor Holmes canvasses_ the 
statistical analyses of the ancestry of 
idiots, imbeciles and morons and con- 
cludes that the inmates of our institu- 
tions for these unfortunates are there 
largely because of their defective 
heredity. This position is sustained, 
in the author’s opinion, by compari- 
sons of the I Q’s of siblings wherein 
correlations ranging from .39 to .5 
were found and where the siblings of 
children testing from 135 to 190 had 
an average rating of 129. We con- 
fess taking malicious delight in his 
pilloring of the environmentalists. 
“The environmentalist has never 
shown that the production of intelli- 
gence of this order out of average 
mentality is even possible ;” but where 
then do the environmentalists think 
children with I Q’s of 190 come from? 

In the discussion of a report by Dr. 
A. C. Williams on the parentage of 
the mentally deficient pupils in the 
special schools of London, on page 4, 
it is stated “A rough classification of 
the mental grades of the parents gave 
the following percentages: superior 
or above average ability, 15 per cent; 
average ability, 45 per cent; inferior 
ability, 28 per cent; mentally defec- 
tive, 4 per cent. . Quite aside 
from the fact that this leaves 8 per 
cent of the children as purely syn- 
thetic products one wonders how it 
happens there was such a perfect sex- 
ual selection among these parents. In 


real life one would expect occasional 
families where the parents were of 
dissimilar mental capacities. 

However, Professor Holmes has 
other strings to his bow. He as- 
sembles the cases of identical twins 
afflicted with feeble minds. Altogether 
he discusses 65 sets of identical twins 
of which in 60 sets both members 
were feeble-minded whereas in the 
remaining five only one member in 
each case was affected, the other be- 
ing normal. For two of these latter 
cases the author offers the explana- 
tion “In these 2 cases one twin may 
have been made feeble-minded as the 
result of a birth injury or some other 
extraneous cause.” This explanation 
seems to be based on nothing more 
tangible than that these identical 
twins were not identical in mental 
capacity. Doubtless the explanation 
is justifiable but it rather robs this 
line of investigation of convincing 
weight. Among non-identical twins 
where one or more members of the 
pair had mental defects he found 
thirty-four sets where both members 
were afflicted and 83 sets where one 
twin was normal, or had a type of 
mental defect entirely different from 
that of its mate. 

These arguments have become 
familiar to readers of Eugenic litera- 
ture (which, of course, is nothing to 
their discredit) but this line of reason- 
ing is open to serious objections, and 
in fact since siblings have similar en- 
vironments the data can be used al- 
most as effectively to prove that their 
similar mental capacities are due sole- 
ly to environment. 

In his utilization of this informa- 
tion Professor Holmes comes close to 
arguing his case, to quote his own 
words: “not like a scientist endeavor- 
ing to get at the truth, but like an 
attorney striving to make a strong 
impression on the jury; and the vari- 
ous arts appropriate to the later func- 
tion he has employed with his cus- 
tomary adroitness,” which illuminates 
the pitfalls awaiting the scientist with 
a cause. 


| 

| 
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Kempton: Bricks Without Straw 


Not the least entertaining chapter 
in the book is entitled “Eugenics and 
Its Critics.” Here Darrow, Pearl and 
Jennings are administered summary 
punishment in a thoroughly good- 
humored manner. “Our scrutiny of 
the passage quoted from Doctor Pearl 
discloses the fact that most of the 
statements are either untrue, half 
true, or in some respects misleading” 
or speaking of Clarence Darrow—*He 
has worked himself up and let him- 
self go, with the result of producing 
an impassioned diatribe, full of mis- 
conceptions, misstatements and _ half- 
truths, which may be very well suited 
to impress the jury, although they 
would have little effect upon a dis- 
cerning judge.” Clearly Prof. Holmes 
has a felicitous style. 

We can agree with the author that 
“we should all like to see the race 
freed from its hereditary feeble- 
mindedness, epilepsy, insanity and the 
many weaknesses and defects that 
cause life to be a burden In 
fact we can go further than this for 
almost every one would like every- 
thing to be better. The question is 
simply how to proceed to attain this 
perfection. 

If we grant that for the most part 
like reproduces like so far as mental 
capacity is concerned (though this 
is granting a great deal) and ad- 
mit that brilliant parents at times 
give birth to a dull offspring we can 
take up the question as to what to do. 

Now there are almost as many ideas 
as to what should be done to improve 
mankind geneticaily as there are 
schemes for restoring prosperity. 
One large and conservative group of 
geneticists is wholly unwilling to do 
anything because of the woeful lack 
of definite knewledge. Another group 
advocates sterilization, or at least the 
prevention of procreation, of idiots 
and imbeciles. Such a program is not 


unreasonable but even the most ardent 
champions of this treatment admit that 
its beneficial effects are slight and slow. 
We could not devise a more effective 
st rilization than death before two years 
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of age, such as occurs with amaurotic 
idiocy. Yet such afflictions have not 
been self eliminating and they still per- 
sist in spite of the drastic natural 
sterilization. 

A third group, not composed wholly 
of geneticists, envision the millenium 
through birth control. It is only 
necessary, so the advocates of this 
method believe, to encourage more 
births among the better element and 
fewer births in the lower brackets. 
Although there is every reason to 
suppose that the lesser intellects are 
having more children than are the 
greater minds, the fact has never been 
incontrovertibly demonstrated, for so 
soon as the question is raised we are 
faced with such problems as are farm- 
ers more, or less, able than lawyers and 
are not both these groups inferior to 
professors and bootleggers? The diffi- 
culties inherent in choosing the pro- 
genitors of the next generation have 
been well expressed by another puzzled 
soul ; 

God bless the King! 

I mean the faith’s defender. 

God bless—no harm in blessing—the Pre- 

tender 

But which Pretender is, O which the King 

God bless my soul—that’s quite another 

thing. 


Pearl maintains, in a study of the 
ancestry of the world’s distinguished 
philosophers, that petty office holders, 
shopkeepers, lawyers, clergymen, col- 
lege professors, physicians, farmers, 
weavers, lawmakers and plain titled 
persons, to say nothing of fishermen, 
saddlers, schoolmasters and_ historians, 
are merely mediocre. Holmes, on the 
other hand, holds that these same 
people are distinctly above the aver- 
age and might be expected to give 
tise to a philosopher now and then 
as indeed they have done, as a matter 
of historical record! However it 
hardly seems fair of Professor Holmes 
to consider these people above aver- 
age when it comes to engendering 
philosophers, but distinctly below 
average when it is a matter of a 
differential contribution of offspring 
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to the population. In developing the 
case for unequal fertility of the lower 
orders Professor Holmes presents a 
table from the U. S. Registration 
Area for 1928 in which, among others, 
agricultural fathers are shown to have 
3.5 living children; tradesmen 2.4 chil- 
dren, professional service 2.1 children 
and clerical 2.0 children. This is held 
to be fairly good evidence that the 
next generation is being derived from 
the lower elements of our society! 
These problems are not convincingly 
solved by logic, and until they have 
been settled, statistical analyses of 
family size based on occupational 
groupings will mean practically noth- 
ing from the standpoint of applying 
Eugenic principles to the improve- 
ment of human beings. 

Progress through differential birth 
control will surely be difficult to mea- 
sure until a more certain standard of 
excellence is available. Nor should 
we lose sight of the fact that it will 
not be a simple matter to achieve limited 
families among the ignorant by means 
of common contraceptives. Such evi- 
dence as exists shows that the women 
of lower intelligence have more children 
when contraceptives are used than when 
nature is permitted to take her un- 
obstructed course !* 

Then there are various proposals 
for family bounties, the higher the 
mental capacity the more allowance 
per child. The political possibilities 
of this plan are attractive enough to 
almost insure it a trial; but all these 
solutions ignore the same unknown 
quantity and are wholly lacking in 
practicability. 

Another proposal, and one of some 
merit is to increase the standard of 
living among the poorer classes until 
the advent of a child in this group is 
as much of a calamity as is a similar 
“blessed event” among the gifted. 
Once this condition had been estab- 
lished the birth rate in all classes 


should be uniformly low. If all goes 
well with the New Deal this method 
may soon be put to test. 

Still another way out, hopefully 
suggested, is to accentuate sexual 
selection. When we consider all the 
hereditary deformities and the gen- 
eral ugliness still with us, and recall 
that every maiden has envisaged a 
Prince Charming, to say nothing of 
every swain having anticipated at 
least a Mae West (or her equivalent) 
since the beginning of history, we 
can evaluate the improvement to be 
expected from more sexual selection. 
It just won’t work with humans 
burning with a procreational urge, 
and what the others do hardly mat- 
ters. 

In final analysis, and not wholly 
unexpectedly in a_ professor, the 
author places his chief reliance for 
a better future population in educa- 
tion. It can not be denied that this 
conclusion is entirely sane and cer- 
tainly should be tried for all its 
worth, but educators are going to 
discover a lamentable lack of unequi- 
vocal information to impart. After 
all, what humanity really needs is a 
thorough knowledge of human hered- 
ity and we are not extending this 
knowledge at a rate rapid enough 
for our own good. If books on 
Eugenics succeed in demonstrating 
this defect they will have served their 
most useful purpose. 

It would not be fair to the author’s 
high-minded purpose, nor to his ex- 
cellent accomplishment, to close this 
review on an expostulatory note. It 
is not Professor Holmes’ fault that 
the Science of Eugenics is not further 
advanced. He has made out a good 
case for his beliefs and entertains no 
illusions as to the difficulties in the 
way of improving on the Lord’s 
images. The purchaser will find a 
thoroughly readable book and should 
gain a better understanding of the 
complexity of the problem. 


*PearL, RaAymMonp. Contraception and Fertility in 2,000 Women. Human Biology. Vol. 
4, No. 3, pp. 363-407, September, 1932. 
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LIGHT-PHASE MALLARD DUCKS 


R. Georce JAAP 
University of Wisconsin* 


three allelomorphic genes which 

produce differences in the plumage 
pattern of Mallard ducks has been re- 
ported. The study herein reported 
is an analysis of the inheritance of a 
light color phase which interacts with 
the “mallard” allelomorphs to produce 
further variation in the plumage. Par- 
ticular attention is given to the differ- 
ences in expression of sexual dimorph- 
ism resulting from the interaction of 
these genes in the mallard male. 


Allelomorphs of Mallard Plumage 

The phenotypic expression of the 
Mallard allelomorphs in each of the 
dimorphic areas of the sexual plumage 
of the male may be briefly reviewed 
here. The characteristic color of the 
Mallard male in each of five dimorphic 
regions is as follows: (1) neckring, 
white; (2) anterior part of the breast, 
claret-brown; (3) remainder of the 
breast, gray pencilled; (4) dorsal wing 
surface, ashy gray; and (5) ventral 
wing surface, white. The gene which 
produces these colors in the above men- 
tioned regions is designated as “mal- 
lard,” with the symbol M. Variant 
patterns are described by the manner 
in which they differ from this type. 
Males with the dominant member of 
this allelomorphic series, “restricted” 
(M®), differ from mallard only in the 
presence of white-spotted feathers on 
the dorsal wing surface. The dusky 
(m*) pattern, which is recessive to both 
M® and M, eliminates the sexual white 
neckring and claret-brown color of the 
breast, and changes the ventral wing 
surface to stippled gray. 


T° a previous paper,® a series of 


Adult “Light-phase” Ducks 

“Light-phase” is another recessive 
mutation from the normal color. Its 
action on the mallard allelomorphs pro- 
duces a lighter color, as well as more 
pronounced differences in pumage di- 
morphism. This lighter color is more 
readily observed in the female, in which 
it produces a much lighter color tone 
(Figure 6, C and D). Light-phase is 
named from this effect and is desig- 
nated by the symbol, Ji. 

These “light-phase” females have 
been described previously by Rogeron’ 
and Finn.' Both writers have also ob- 
served a type of male in which, to quote 
Finn, “the claret-brown of the breast 
is carried along the flanks and occa- 
sionally onto the shoulders.” The color 
of the back in these males is somewhat 
lighter than the normal type. Finn 
observed one of these males after it 
had grown the somber, female-like 
feathers of the “eclipse” or summer 
plumage. At this time it had a color 
similar to that of the light colored 
female. The results presented in this 
paper demonstrate that males of this 
type (Figure 6 F) are genetically 
“light-phase” and homologues of the 
light colored females described above. 

Light-phase Ducklings 

As a result of careful observation 
of the progeny of an original pair of 
light-phase ducks, and comparison of 
these with ducklings from other mal- 
lard matings, it has been found possible 
to distinguish dark- and _light-phase 
ducklings at any time after about 19 
to 20 days of incubation. Light-phase 
is differentiated by an absence of dark 


*Papers from the Department of Genetics, Agricultural Experiment Station, Uni- 
versity of Wisconsin, No. 155. Published with the approval of the Director of the 
Station. The writer gratefully acknowledges his indebtedness to Doctor L. J. Cole and 
Professor J. G. Halpin for their valuable suggestions and criticisms throughout the 


work. 


467 


| 


DARK-PHASE LIGHT-PHASE 


“DARK- PHASE” AND “LIGHT- PHASE” MALLARD DUCKS oa 
Figure 6 


The mallard pattern is controlled by two main factors designated M and Li. A recessive 
mutation of the Li gene (/i) produces (in the presence of the MW gene) a lighter plumage 


color and other typical differences. Above are shown the juvenile and adult forms of the 
: two types. The normal mallard duckling can be distinguished from the light-phase form by 
} the two ocular stripes (4). The “light-phase” form has but a single ocular stripe (2). 


In mature females the /i gene brings about a reduction in the size of the dark portion of each 

feather, producing a lighter tone of plumage (D) than the normal mallard (C). In the male ’ 
the “light-phase” form (F) is characterized by the extension of the claret-brown color along 

the sides of the breast below the wing, which is lacking in the mallard (E). It is interesting 

that a gene which produces a general reduction in color in the female should produce in the 

male an increase in pigment in this region. 
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Jaap: Light-Phase Mallard Ducks 


color in an area on the breast. In 
dark-phase ducklings, the entire breast, 
from the neckring region to the tail, has 
a dull undercolor ranging from black to 
slate. In light-phase, the non-pigmented 
area in the breast varies from a patch 
one or two centimeters in diameter, to 
an area which covers most of the breast. 
Since but a limited number could be 
raised to maturity, the duckling classi- 
fication is used for the ratios. 
Light-phase ducklings never have 
more than one dark ocular stripe (Fig- 
ure 6 B). While dark-phase ducklings 
usually have two (Figure 6 4), they 
occasionally have only one stripe, and 
accordingly this character cannot be 
used for separation of the two types. 


Breeding Results 


Semi-domesticated mallard stock was 
used to analyze the inheritance of light- 
phase. This consisted of birds reared 
by the Poultry and Genetics Depart- 
ments of the University of Wisconsin, 
and one light-phase female which was 
secured from a small flock in the 
vicinity of Madison. The inheritance 
of light-phase was tested with birds 
homozygous for mallard, MM. This 
was necessary because its phentoypic 
expression on the other two patterns, 
restricted and dusky, was not known in 
the early part of the study. 

The results of these matings, within 
the Mallard variety, are presented in 
Table I. Those matings included in 
part (a) are paired matings of light- 
phase ducks. The parents in these six 
matings involve 10 different light-phase 
individuals, 5 males and 5 females. The 
birds used in matings, 4, 5, 16, and 25 
were present in the stock when these 
studies were undertaken, while those in 
matings 57 and 64 are light-phase 
segregates. Since five of the matings 
produced 100 light-phase ducklings 


only, the presence of one exceptional 
dark-phase individual in the progeny 
of mating 25 is probably due to an 
error in the records or in classification. 

Matings of homozvgous dark-phase 
Mallards are given in part (b) of this 
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table. The 212 ducklings produced 
from these matings were all dark-phase. 

In part (c) matings 20, 35, and 37 
are pairs of dark-phase ducks which 
produced some light segregates, while 
the parents in matings 44, 46, and 49 
are dark-phase segregates from back- 
cross matings and are therefore, neces- 
sarily heterozygous. The total of 130 
dark- to 44 light-phase progeny accords 
with expectation. 

Further confirmation of these results 
is shown in part (d) of this table, in 
which heterozygous dark-phase individ- 
uals are backcrossed to the recessive 
light-phase. Matings, 22, 27, 30, and 
34 include those in which the male is 


TABLE |. Summary of Light-Phase Matings 
Mating Type of mating Offspring 
No. male x female Li li 
(a) 4 ili lili 0 24° 
5 0 4) 
16 0 20 
25 (1) 12 
57 “ 0 13 
64 0 3 
Total (1) 112 
Expected 113 
(b) 9 Li Li Li Li 92 0” 
75 39 0 
76 80 0 
Total 211 0 
Expected 0 
(c) 20 Lili Li li 24 x 
35 20 12 
37 9 4 
44 28 5 
46 27 9 
49 22 6 
Total 130 44 
Expected (3:1) ms 130.5 43.5 
(d) 22 Lil lili 16 35 
27 8 1 
34 9 
Total 44 51 
48 lili Lili 19 11 
51 13 8 
56 8 13 
Total 30 32 
Total backcrosses 74 83 
Expected backcrosses (1:1) 78.5 78.5 


A DARK-PHASE MALLARD DUCKLING 
Figure 7 
When a mallard duckling is newly-hatched the color tone of its adult plumage can be \ 


predicted. The duckling shown above will have the plumage color which is designated as 
“dark-phase.” The “dusky” form (m*®) is uniformly dark in color. (See cover illustration.) 


the heterozygous parent. The totals of the Mallard. All of these matings seg- 
44 dark- to 51 light-phase ducklings regated for other color types, which 
from these matings approach the ex- made it impossible to classify a part 
pected 1:1 ratio. The reciprocal of of the newly-hatched progeny. For 
these crosses, light-phase males with example, it has been impossible to dis- 
heterozygous dark-phase females, pro- tinguish light- and dark-phase on dusky, 


duced 30 dark to 32 light-phase indi- m®* ducklings. They are probably 
somewhat lighter, but no definite line 
thi 8° of demarcation can be drawn between 
within the Mallar variety, t erefore, the light- and dark-phase types. 
confirm the hypothesis that light-phase, Another color type which obscures 
li, is a simple Mendelian recessive to the phenotypic expression of light-phase 


dark-phase, Li. in the young duckling is the sex-linked | 
Variati : olive brown pattern analyzed by Pun- i 
Prete’ Sate ty nett® ®, and Walther, et al*. This color 4 


Li and li with M®, M and ; 
ch shade confuses classification by making 
In addition to the records here pre- the undercolor of the breast so light 
sented on the inheritance of light- and that, in some cases, it is impossible to i 
dark-phase, many other matings have distinguish the non-pigmented breast 
produced some light-phase segregates. area of light-phase. However, when 
A few of these are matings within the these ducklings are raised to maturity, 
Mallard variety which segregated for the dark and light phases are readily 
dusky. The others are from various distinguishable. 
hybrids of the White Pekin and Black There is considerable variation in 
East India varieties when crossed with both the light and dark types. Owing 
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ADDITIONAL EFFECTS OF 


THE “LIGHT-PHASE” GENE 


Figure 8 


A recessive allelomorph of the mallard 


gene (M) designated m* produces “dusky” 


plumage. Examples of the effect of “light-phase” on this plumage are shown above (4, C, 


and D). The “light-phase dusky” male (A) 


has claret brown color on the anterior breast 


region. This is never present in the dark-phase dusky malt. The difference between “dark- 
phase dusky” (C) and “light-phase dusky” (D) females is not as great as the differences 
between these two phases when the mallard gene is present. (See Figures 6C and 6D). In 
the “light-phase mallard” female (B) the dark color has been inhibited probably by modi- 


fying genes. 


to the light color tone, this variability 
is more noticeable in the light-phase. 
As observed by Punnett,® a very light 
type occasionally occurs (Figure 8B). 
As adults, these have a large white col- 
lar and a creamy white breast. The 
presence of extremely light-colored in- 
dividuals is probably due to some mod- 
ifying genes acting on light-phase. 
The description of light-phase adults 
given at the beginning of this article is 
for those individuals which are pheno- 


typically mallard, M. The changes pro- 
duced by /i in restricted (M®) are sim- 
ilar to those in mallard and need not 
be discussed further. In dusky (ir), 
a lighter color tone is noted in some of 
the light-phase females but, when com- 
pared with dark-phase dusky (Figure 
8C), the difference is not as pronounced 
as it is in mallard or restricted. 

The effect of li on the dusky male is 
interesting and helps to explain some of 
the confusion prevalent in the earlier 
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literature. In the dark-phase dusky 
male, the gray of the breast extends 
forward to meet the iridescent black of 
the head and neck. Contrasted with 
this lack of claret-brown on the breast 
of the dark-phase dusky, the light-phase 
dusky male always has some claret- 
brown in the anterior breast region 
(Figure 84). The claret area varies 
in size but is always smaller than that 
found in the dark-phase mallard. 

The dark-phase was the only type of 
dusky (“freak”) male obtained by 
Phillips,* and from his description of 
the mallard pattern it appears that he 
did not have light-phase in his stock. 
Goodale? obtained two dusky males in 
the Fs. generation of Pekin-Rouen 
crosses, as indicated by the presence of 
a pigmented ventral wing surface. 
Claret color was lacking on the breast 
of one of these; the other had the 
claret area and was presumably light- 
phase. Finn’ states that “chocolate” 
may appear at the base of the neck of 
an otherwise gray-breasted bird. As- 
suming that some of the dusky males 
had the non-sexual types of white neck- 
ring, the types of individuals previously 
recorded in the literature are explained 
by the interaction of Li and li with 
M®, M, and 

The gene /i produces a lighter color 
in the juvenile feathering, in the adult 
plumage of the female, and in the 
“summer” plumage of the male, by a 
diminution of the size of the dark por- 
tion of each feather. In the dimorphic 
male plumage, light-phase increases the 
size of, or produces in the case of 
dusky, a claret-brown region. The ac- 
companying chart may aid in visualizing 
the difference produced by the genes Li 


and /i interacting with the allelomorphs, 
M®, M, and m*: 


Phenotypic variation of the dimor- 
Gene phic plumage areas of males, as 
combinations compared with the generally ac- 
cepted wild mallard type, M Li. 
Li—white spotted feathers on the 
dorsal wing surface. 
yR li—white spotted feathers on the 
dorsal wing surface; 
claret-brown along the sides 
of the breast. 
Li—“Wild type.” 
M li—claret-brown along the sides of 


the breast 

[ Li—absence of claret-brown on the 
breast; 

| absence of sexual white neck- 
ring; 

ost J stippled gray ventral wing sur- 

face. 

| li—absence of sexual white neck- 
ring; 
stippled gray ventral wing sur- 
face. 

Summary 


1. The effects of a recessive gene, li, 
which produces a light color phase in 
“mallard” ducks, are described. 

2. “Light phase” can be distin- 
guished in the newly-hatched mallard 
duckling or even in those which die in 
the shell. 

3. In the juvenile feathering, in the 
adult plumage of the female, and in 
the “summer” plumage of the male, the 
gene /i produces a lighter color tone in 
individuals that are genetically restrict- 
ed (M®), mallard or dusky (m’*). 

4. Light-phase on the dimorphic 
male plumage of restricted and mal- 
lard is distinguished by an extension of 
the claret-brown color along the sides 
of the breast. 

5. The wild type is considered to 
be dark-phase mallard, M Li. 
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A STUDY OF IDENTICAL TRIPLETS 


Part I. Comparison of the Physical and Mental Traits of a Set 
of Monozygotic Dichorionic Triplets 


L. W. Sontac* and V. L. NEtson* 


THEIR FRIENDS CAN’T TELL THEM APART 


Figure 9 


Fred, John, and Henry at twenty-three months of age. They are so much alike in gen- 
eral appearance that even when they were a year older it was necessary to stand them up side 
by side to tell which was which, for fortunately they differ slightly in height. There are other 
convincing evidences that they are identical triplets. Their birth membranes are unquestion- 


ably dichorionic. 


teenth century, scientists have 

recognized the possibilities of 
studies of monozygotic twins and 
triplets as a means of throwing light 
on the heredity-environment contro- 
versy. Because in man we are denied 
the opportunity of producing genetic- 
ally uniform strains by continuous 


Seen the latter part of the nine- 


planned inbreeding, a study of identi- 
cal twins and triplets offers the most 
satisfactory way of estimating the 
relative importance of these two fac- 
tors in human development. During 
the last six or seven years, the litera- 
ture dealing with the subject of 
uniovular multiple births has con- 
tained reports of several sets of 


_*Members of the staff of the Samuel S. Fels Fund for research in prenatal and postnatal 
environment, located at Antioch College, Yellow Springs, Ohio. 
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monozygotic triplets. Komai and 
Fukuoko,? Clarke and Revell,! Sand- 
ers,? and others have presented stud- 
ies containing careful comparisons of 
the physical and mental characteris- 
tics of such triplets. 

The staff of this institution has had 
under its observation a set of boy 
triplets now four years of age, of 
uniovuiar origin. A detailed study of 
these children has been made, in which 
special attention has been given to 
differences in their behavior and in 
their environment. Physical and men- 
tal traits of the children have been 
recorded and analyzed also. 

In many respects these triplets have 
offered unusual opportunities for re- 
search in the field of behavior differ- 
ences. Their parents are highly co- 
operative; the children are readily 
accessible to members of the Fels 
staff. Observations on the trio have 
been made regularly at least once a 
month for as long as half a day at a 
time in the home environment. Up 
to the present time, these observa- 
tions have extended over a period of 
thirty months, and it is planned to 
continue them as long as it seems 
desirable. This is particularly im- 
portant. One may obtain body mea- 
surements of children, compare their 
hair and eye color, skin, etc., and make 
estimates of mental development in a 
comparatively short time. However, 
if a comparison of their behavior is 
desired, it can only be obtained 
through long hours of periodic ex- 
amination. Likewise, while it is pos- 
sible to obtain a history of illness, 
nutrition, and family life in a few 
minutes, only prolonged observation 
can yield accurate knowledge of the 
emotional atmosphere of a home, of 
alliances between children and par- 
ents, and among the children them- 
selves, and of the relationship with 
neighbors and others outside the 
home who may have contact with 
the children. 

Because of the amount of material 
to be presented, it was felt best to 


divide the report of this study into 
two parts. Part I, the discussion in- 
cluded in this paper, contains a de- 
scription of the birth membranes, and 
comparative studies of the physical 
and mental traits of the triplets— 
material which establishes the mono- 
zygotic origin of the trio. This in- 
formation is prefaced by a brief de- 
scription of the prenatal environment 
of the triplets, and a history of their 
birth. Part II of the report will con- 
tain sample observations of the activi- 
ties of the triplets, and a discussion 
of their behavior differences and their 
postnatal environment. 


Nature of Pregnancy 


The triplets, Fred, John, and Henry, 
are the only children of their parents, 
who had been married about five 
years at the time of their birth. The 
mother was twenty-eight years old 
at the birth of the children and is of 
German extraction. The father also 
was twenty-eight years old, of Ger- 
man extraction, and a carpenter by 
trade. There is some history of 
twinning on both the paternal and 
maternal sides. The father’s paternal 
grandmother was a twin and the 
mother’s mother miscarried a pair of 
twin girls. 

The pregnancy was rather a stormy 
one. At four months the mother be- 
gan to suffer from increased blood 
pressure (138/72), oedema of the 
ankles, dyspnea and fainting spells. 
The urine showed no albumin. Be- 
cause symptoms were suggestive of 
hypothyroidism, the patient was given 
Lugol’s solution, a preparation contain- 
ing iodin. A basal metabolic rate 
taken a month later showed no _ in- 
creased thyroid activity. 

The patient was put to bed for a 
month, at the end of which time the 
symptoms began to subside. Physical 
examination showed more than one 
fetal heart sound. Multiple extremi- 
ties were felt. X-ray showed the 
existence of three fetal heads and 
three spines. The roentgenologist 
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made the diagnosis of triplets, but 
could not be sure there were not four 
feti present. The mother made a 
total weight gain of about 15.88 kilo- 
grams and weighed 84.82 kilograms 
just before delivery. 

Birth 

The weights of the triplets at birth, 
given in the order of delivery, were 
as follows: Fred, 2,041 grams; John, 
1,814 grams; and Henry, 1,559 grams. 
The birth membranes have _ been 
carefully preserved. While they are 
not in themselves conclusive evidence, 
they point strongly toward the uni- 
ovular origin of the triplets. There 
is a single placenta which is nearly 
round measuring 24 em. by 25.5 cm. 
and weighing 1,332 grams. The mem- 
braneous surface is divided into three 
somewhat unequal parts by two mem- 
braneous septa. Dr. George W. 
Streeter of the Carnegie Institute of 
Embryology at Baltimore, who sec- 
tioned both membranes, reports: 

I have just been studying the sections of 
the two membranes which we cut out from 
your case of triplets. One of these consists 
of two amnia fused back to back. The other 
also shows two amnia, but between them is 
another layer, evidently a much reduced 
chorionic septum with here and there rem- 
nants of blood vessels. 

The septum composed of two lay- 
ers of amnia containing between them 
a layer of chorion, proves that the 
specimen is a dichorionic one. Ex- 
amination of the placenta both by the 
authors and Dr. Streeter yields no 
indication of a fusion of two placentae. 
From the evidence of the membranes 
alone, then, the probability is that we 
are dealing with a dichorionic mono- 
zygotic birth. A subsequent study of 
the physical and mental traits of the 
triplets proved this to be the case. 


Comparison of the Physical and 
Mental Traits 

In comparing the mental and physi- 
cal traits of the triplets with the 
object of establishing or disproving 
their uniovular origin, the outline de- 
vised for this purpose by Siemans* 
was used. It lists, in order of their 
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importance, the traits to be com- 
pared, and the degree of similarity 
expected, if origin is uniovular. The 
outline follows: 


A. Traits which agree in one-egg twins 
almost always and almost completely; in two- 
egg twins only rarely: 

1. Hair color and form. 

2. Eye color. 

3. Skin color. 

4. Downy hair of the body. 

B. Traits which vary slightly in one-egg 
twins; and which usually vary more widely 
in two-egg twins: 

5. Freckles (location of). 
6. Appearance of blood in the skin (tele- 


angiectasis, cutis marmorata, acroas- 
phyxia ). 

7. Follicular processes (lichen _ pilaris, 
acne). 


8. Tongue (furrowed or not) and teeth. 
C. Traits in which one-egg twins usually, 
two-egg twins only rarely show strong re- 
semblances to each other: 
9. Form of face (physiognomy). 
10. Form of ear. 
11. Form of hands (and of nails). 
12. Body build. 
This scheme can be extended as desired, 
through the inclusion of other traits; the 
method is therefore capable of unlimited de- 


velopment. As additions one would espe- 
cially think of: 
13. Mental make-up (school standing, 


character, talent). 

14. Illness and abnormalities. 

15. Traits which are the bases of special 
methods of investigation (finger prints, 
microscopic comparison of the capil- 
laries, refraction of the eyes, blood 


groups, etc.). 

Applying these criteria to the trip- 
lets gives us the following informa- 
tion : 

1. The hair of all three of the trip- 
lets is light in color. No difference 
can be detected in shade either upon 
examination of the heads of the chil- 
dren or upon examination of the locks 
cut from the three heads. There is 
no discernable difference in the tex- 
ture of the hair or its form. All 
three boys have clockwise hair whorls 
situated slightly to the right of the 
midline. 

2. Careful comparison of the eyes 
shows no appreciable difference in iris 
color. There is a mild strabismus 
convergens of about equal degree in 
all three. The mother gives a history 
of similar strabismus in childhood. 
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3. The color of the skin of the 
three triplets is alike. It is slightly 
darker than one would ordinarily ex- 
pect to find with as light hair as these 
children have. 

4. The downy hair of the body is 
of very similar appearance on all 
three. It is the same shade and each 
child has the same amount. The only 
perceptible difference is a clockwise 
lanugal whorl between the scapulae 
on Fred. 

5. Close examination reveals no 
freckles on any of the three. 

6. There is no telangiectasia, no mot- 
tling and no detectable vascular dif- 
ferences. 

7. None of the three have ever 
shown any manifestation of eczema, 
acne or other abnormal skin condition 
with the exception of the appearance 
of tiny (usually about .4 mm. diam- 
eter) pigmented moles which are not 
raised. Fred has four such moles on 
the left side of his face and on his 
back. John has one on his chest and 
Henry has one on his left ear and one 
on his chest. 

8. None of the three has a fur- 
rowed tongue. The median sulcus of 
Fred seems a trifle deeper than is 
the case with Henry and John. All 
three tongues are similarly shaped 
and resemble each other closely in 
the size and distribution of papillae. 
Teeth of all three are even and regu- 
lar. At thirty-six months, each had 
twenty teeth. 

9. The likeness of face of the three 
is so great that even after three 
years of observation it is frequently 
impossible for the authors to tell the 
children apart except by standing the 
three up in a row and differentiating 
them by means of the variation in 
their size. 

10. The ear form is alike. 

11. There is no discernable differ- 
ence in hand form. The same is true 
of nail form. 

12. The triplets are closely similar 
in body build. Fred’s neck, however, 
is inclined to be a bit thicker than 
the necks of the other two. Fred is 


also the heaviest of the three. A com- 
parison of their weights and certain 
of their body dimensions is given in _ 
Table I. 
13. The mental development of the 
three as shown by various tests, has 
been very similar. All three are some- 
what retarded in speech development, 
and John’s speech is superior to that of = 
the other two. This superiority is more 
in the distinctness with which he enuci- 
ates than in the number of words he 
uses or in possession of a greater ability 
to make his wants known by combining 
words. 
Table II gives the results of the 
Merrill-Palmer mental scale, Kuhl- 
mann-Binet and the Stanford-Binet 
scales. An analysis of the test items 
shows striking similarity in the re- 
sponses of the three boys. Their scores 
may be considered as practically identi- 
cal. The slight differences of one or 
two months in the respective mental 
ages and of not more than five points 
in the respective intelligence quotients T 
may easily be the result of chance or 
of deficiencies in the tests themselves 
as measuring instruments for these 
early years. The performance of the 


TABLE. I. Body Measurements at Three Years 


Fred John Henry 
Weight 15.047 kg. 13.296 kg. 12.850 kg. 
Vertex 92.7 cms. 93.0 cms. 91.9 cms. 
Stem 5.2 “ 549 “ 
Head aa 49.2 “ 
Chest * 50.0 “ 


Umbilicus 55.5 “ 495 “ 50.5 “ 
TABLE II. Scores of Mental Tests 
Fred John Henry 


Merrill-Palmer Scale Date: 9-29-31 
Score 23 20 25 
Chronological Age 33 33 33 
Mental Age 29 28 30 
Intelligence Quotient 88 85 91 

Kuhlmann-Binet Scale Date: 12-30-31 
Chronological Age 36 36 36 
Mental Age 34 34 32 
Intelligence Quotient 94 94 89 

Stanford-Binet Scale Date: 12-17-31 
Chronological Age 36 36 36 
Mental Age 34 32 32 


Intelligence Quotient 94 89 89 
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FRED 


JOHN 


MORE ALIKE THAN THEIR PHOTOGRAPHS 


HENRY 


Figure 10 
Fred, John, and Henry at the age of about three years have distinctly different “camera 


faces.” 
for all six poses. 


Perhaps the photographer neglected to say “smile please” in the same tone of voice 
There is a difference of six points in I. Q. 


triplets on the tests would indicate them 
to be of average intelligence. 

A striking similarity of response is 
also noted in their performance of the 
developmental schedule of the Yale 
Psycho-Clinic. Of thirty-four items, 
in all but three instances, their respec- 
tive performances were given the same 
ratings. 

14. All three of the triplets have 
avoided to date the acute contagious 
diseases of childhood. All three had a 
moderately severe case of trench mouth 
at two years of age, and all three suf- 
fered from an internal infection at 
eighteen months. The diarrhea during 
the internal infection was moderately 
severe, but of short duration. 

Basal metabolic rate determination, 


made by means of the apparatus de- 


vised by Talbot of Boston, were as fol- 
lows: Fred, minus 4%; John, minus 
8%; Henry, minus 7%. The limit of 
error of the determination is, of course, 
far greater than the slight differences 
shown by these results. 

Fred’s tendency to use his left hand 
more frequently than his right was 
noticed at eighteen months. He used 
his left hand in transferring food to 
his mouth, and in later months, in hold- 
ing a pencil. His mother, in an attempt 
to cure him of this habit, encouraged 
him to use his right hand. At present 
he uses his right hand slightly more 
than his left, but has a tendency to hold 
a pencil in his left hand. 

15. The formulae of the palm pat- 
terns as worked out by Dr. H. H. New- 
man of the University of Chicago are 
as follows: 
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‘ PALM PRINTS OF THE TRIPLETS 
Figure 11 
The resemblance between the palm prints is striking and is considered by 
Dr. H. H. Newman to be strong evidence that the twins are monozygotic. In 
palm characteristics Henry and John are the most alike, but in fingerprint charac- 
teristics Fred and John show the closest resemblance. 


4 
LEFT 
i RIGHT 
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Left Palm Patterns 


Fred 

John 

Henry 11.7.7.1—4t”—L".0.0.0.L. 
Right Palm Patterns 

Fred ............ 11.x.7.5’—t’t”—L°O.0.0.0. 

John ... 

Henry............ 11.x.7.5’—tt”—L".0.0.0.0. 


The palm prints may be seen in Fig- 
ure 11. 

Dr. Newman’s comments on the palm 
prints follow: 

Line 4 of Henry is the only aberrant item 
in the six hands. The three right hands all 
have the same abortive line C (x), a rare 
peculiarity. On the whole, Henry and John 
are a little more alike, but they are all ex- 
tremely similar and undoubtedly monozygotic. 


Dr. Newman's description of the 
finger prints is as follows: 
Leit Right 
12345 
URUUU URUU Wlu 
URUUWlu URUW Wlu 
URUWU URRWU 


There are radial loops on all index fin- 
gers. There are pocket loops on the right 
and left little fingers of John and right little 
finger “of Fred. There are whorls on the 
fourth finger right and left of Henry and on 
the right fourth finger of John. 


The total ridge counts of all fingers are: 
Right Left Total 

John 58 53 111 
43 61 104 


Fred and John are more alike in all finger 
print characteristics. Henry is the odd one. 


It will be noted that in the matter of 
downy hair growth John and Henry 
are most alike, having no hair whorl 
between the scapulae. They are also 
most alike in body build and in palm 
prints. However, in finger prints, Fred 
and John are more alike. 


History of Growth and Nutrition 
All three triplets were put on artificial 
feeding on the fifth day after birth. 
The preparation used was Mead-John- 
son's S.M.A. John and Fred gained 
well on this mixture, but Henry after 
a short time began to regurgitate his 
feedings. Because of this, he gained 


slowly and at fourteen weeks weighed 
2,835 grams compared with 4,337 grams 
for Fred and 4,082 grams for John. 
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His S.M.A. formula was therefore dis- 
continued and another formula sub- 
stituted. He tolerated this much bet- 
ter for about a week and then had a 
recurrence of the regurgitation. Dur- 
ing the next twenty weeks, five differ- 
ent formulae were tried, each one ap- 
parently successful for a few days but 
followed by a return of the regurgita- 
tion. Henry’s condition during the 
greater part of the six months was such 
that neither the parents nor the phys- 
ician expected him to survive. At the 
end of thirty-three weeks, he weighed 
4,309 grams, compared with 6,124 
grams for Fred, and 5,897 grams for 
John. It is interesting to note that 
from the twenty-fifth week, when their 
formulae was changed from double 
strength S.M.A. to barley water and 
certified milk, until the thirty-third week 
when it was changed to Dextrolax and 
certified milk, neither John nor Fred 
made any weight gain. There was, in 
fact, a slight loss. 

After Henry had reached the age of 
thirty-three weeks, he stopped regur- 
gitating and began to gain rapidly, At 
one year he weighed 7.485 kilograms, 
compared with 8.958 kilograms for 
John, and 9.611 kilograms for Fred. 
He had no further nutritional difficulty. 
At two years Henry weighed 11.34 
kilograms, Fred 12.70 kilograms, and 
John 12.25 kilograms. Approximately 
this weight ratio has been maintained 
ever since. 


Summary 


Material for the proof of the dicho- 
rionic uniovular origin of a set of boy 
triplets now four years old is presented. 

A summary of the evidence is as fol- 
lows: 

1. The birth membranes consist of a 
single placenta and two chorions. There 
is no evidence of a fusion of two 
placentae. 

2. The hair color and form, eye 
color, skin color, and downy hair of 
the body as well as the majority of 
other physical traits show a striking 
similarity. The palm and finger prints 
show marked similarities, the palm 


| 
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prints bearing a closer resemblance than 
do the finger prints. 

The mental characteristics as de- 
termined by the Merrill-Palmer, Kuhl- 
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mann-Binet, and Stanford-Binet tests 
are very much alike. 

4. <A history of growth and nutrition 
concludes the report. 
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Theories of Development 


MODERN THEORIES OF DEVELOP- 
MENT, by Lupwic von Berraanrry. 
Translated and adapted by J. H. Woodger. 
Pp. 204. Price, $2.75. London: Oxford Uni- 
versity Press, 1933. 

HIS is a reexamination of the 

fundamental problems of theoreti- 
cal biology with especial consideration 
of the light thrown upon them by the 
results of modern experimental em- 
bryology. 

The volume presents a lucid and con- 
cise critique of the traditional view- 
points of mechanism and vitalism, both 
_ of which the author rejects in favor of 

an organismic doctrine. The book al- 
so affords a brief survey of recent ex- 
perimental embryology and an account, 
necessarily suggestive rather than ex- 
haustive, of the theories which have 
been developed from it, such as the 
axial gradient theory of Child, the 
field theories of Gurwitsch ond of 
Weiss, and the organizer concept of 
Spemann. 

A short chapter is devoted to Gold- 
schmidt’s physiological theory of in- 
heritance and development. Except for 
this, the question of what light, if any, 
genetics has cast upon the problem of 
development is not specifically treated ; 
however, the geneticist will find the 
embryological facts presented in the 


book a valuable frame of reference for 
the consideration of this topic. More- 
over, in the chapter on the Present 
Day Picture of the Developmental 
Process, the author touches upon the 
work of J. H. Woodger who, for the 
first time, has attempted an analysis by 
logistic methods of certain fundamental 
biological problems, such as the rela- 
tion of embryology to genetics, and the 
meaning and validity of the biogenetic 
law. The section on Woodger’s studies 
is primarily an introduction to his 
method, and does not attempt to sum- 
marize his conclusions, but the reader 
who is induced by % to approach Wood- 
ger’s papers is likely to find much as- 
sistance in clarifying issues upon which 
both embryologists and geneticists oc- 
casionally succumb to muddy thinking. 

The present volume is at once a 
translation and a revised edition of 
Bertalanffy’s Kritische Theorie der 
Formbildung, which appeared in 1928. 
Less space is given to historical treat- 
ment of the controversies of theoretical 
biology, and somewhat more emphasis 
is placed upon recent embryological re- 
search. Both text and_ bibliography 
have been revised to include work pub- 


lished through 1930. 
Paut R. Davin, 
Storrs Agricultural Experiment Station. 


Grant to Institute of Forest Genetics 


UPPLEMENTING its grant of 
$2,100 last spring, the Carnegie 
Institution of Washington has . just 


made a grant of $2,800 as emergency 
aid to the Institute of Forest Genetics, 
located at Placerville, California. 
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THE INHERITANCE OF A YELLOW-SPOT 
CHARACTER IN THE BEAN 


M. C. Parker* 
University of Wisconsin 


HLOROPHYLL-DEFICIENT 
( types have been reported in 
many genera of plants. As is 
to be expected, such deficiencies have 
been observed most frequently and ex- 
tensively in species subjected to exten- 
sive genetical experimentation. The 
number of such types so far reported 
in the common bean, however, is rela- 
tively small. The data presented here 
are based on the results of crosses 
between normal green and a chloro- 
phyll-deficient type of Phaseolus vul- 
garis L., which is termed “yellow-spot.” 
Plants exhibiting the defect have 
definite, circular yellow spots on the 
primary as well as on the compound 
leaves. The spots on the leaves of 
some plants are so numerous that ir- 
regular yellow patches are formed. 
This type has been designated “intense” 
yellow-spot. Plants on which fewer 
spots are present and no appreciable 
coalescing occurs are termed “mod- 
erate” vellow-spot. Plants affected with 
the abnormality appear as vigorous in 
growth as normal plants. Figure 134 is 
a photograph of a compound leaf of 
a moderately spotted plant. If com- 
pared with the photograph (Figure 138 ) 
of an intensely spotted leaf it will be 
seen to show fewer spots and less ten- 
dency for the spots to fuse and form 
irregular vellow patches. Figure 124 is 
a photograph of a leaf from a normal 
green plant. A leaf of the original 
plant from which seed was saved for 
this study is shown in Figure 12B. 
The character was first observed in 
the U. S. Department of Agriculture 
bean trials at Greeley, Colorado. It 


occurred in all the plants of an ad- 


vanced generatios selection from a 
Stringless Green Refugee Well’s 
Red Kidney cross. It was later ob- 


served in a strain of Well’s Red Kid- 
ney growing near Moscow, Idaho. 
Seed of plants from these two sources 
was kindly supplied by Dr. W. J. 
Zaumeyer, Bureau of Plant Industry, 
U. S. Department of Agriculture. 


Other Chlorophyll-Deficient Types 
in the Bean 


Burkholder and Muller? reported an 
abnormality in beans which closely re- 
sembles the mosaic disease except that 
it is non-transmissible. The light areas 
of the mottled leaves are yellowish and 
the leaves have a tendency to twist and 
become distorted although they are not 
as severely affected in this respect as 
mosaic diseased plants. This pseudo- 
mosaic, as they termed it, was found 
in a family derived from a cross be- 
tween White Marrow and Flat Mar- 
row and occurred in all the plants of 
the progeny. Crosses between the 
chlorophyll-deficient type and normal 
green plants gave a normal F,; and a 
ratio of 15:1 in Fs, the defect being 
recessive. Johannsen* reported a case 
of albinism in beans which he belived 
to have arisen as a bud mutation. He 
also described two aurea plants, but 
gave no observations of the genetics 
of these forms. Tjebbes and Kooiman® 
used an albino bean plant in grafting 
experiments. An albino scion grafted 
onto a green stock developed small 
patches of green on the leaves and a 
few narrow stripes on the pods. Seed 


*Contribution from the Division of Horticultural Crops and Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture in cooperation with the Wisconsin Agricultural 


Experiment Station. 
approval of the Director of the Station. 


Paper No. 156 from the Department of Genetics. 


Published with the 


The writer wishes to express his appreciation for the helpful advice given during the 
course of this investigation by Dr. R. A. Brink. 
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SPOTTING NOT TRANSMITTED THROUGH SAP 
Figure 14 


Whip-grafted plant with normal green scion and yellow-spot stock. No spotting is evi- 
dent in the scion and no apparent inhibition of spotting occurs in foliage of the stock. The 


arrow indicates the graft union. 


The occasional light colored flecks in the large trifoliates 


are due to defects in the photograph and were not shown by the plant. 


from these pods produced some varie- 
gated plants. No explanation was given 
for the appearance of small patches of 
chlorophyll in the apparently albino 


scion. 
Experimental Methods 


Reciprocal crosses were be- 
tween normal green plants and plants 
affected with yellow-spot. Michigan 
Robust and Well’s Red Kidney were 
the varieties used as normal parents. 
The F, hybrids were grown in a cheese- 
cloth covered cage to protect them 
from mosaic infection as it was desir- 
able to keep the plants healthy in order 
to classify the material more accurately 
in respect to the chlorophyll character. 
The cage also protected the plants from 
cross-pollination by insects. The seed 
of each plant was harvested separately 
and preserved for an Fe analysis. 


Two inoculation methods were used 
in testing the transmissibility of the 
character. Leaf tissue from heavily 
spotted plants was macerated in a 
mortar and placed in a cheesecloth pad. 
A little white sand was added as an 
abrasive agent. The leaves of the 
plants to be inoculated were then 
rubbed on the upper surface with the 
pad of cheesecloth containing the mac- 
erated tissue. The second method con- 
sisted of placing the ground-up tissue 
on the leaf to be treated and working 
the material into the leaf blade by 
means of a sterile needle. 

Transmission Experiments 

Attempts at transmitting the charac- 
ter artificially gave negative results. 
A total of 98 plants from three va- 
rieties (27 Michigan Robust, 29 Cor- 
bett Refugee, and 42 disease-free 
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Stringless Green Refugee) were inocu- 
lated with macerated leaf tissue from 
yellow-spot plants by leaf rubbing, and 
102 plants (24 Michigan Robust, 29 
Corbett Refugee, and 49 disease-free 
Stringless Green Refugee) were inocu- 
lated by the needle puncture method. 
In no case was the character trans- 
mitted by these inoculation methods. 

Grafts made with chlorophyll-defi- 
cient plants as stocks also gave nega- 
tive results. The plants were whip- 
grafted in the epicotyl region just as 
the first compound leaves were expand- 
ing. The graft wound was entirely 
covered with melted paraffin as de- 
scribed by Leach. Severing of the 
tops of the plants used as stocks al- 
lowed the development of the embry- 
onic buds, located just above the coty- 
ledons, which ordinarily remain latent. 
After a week or two the stock, as well 
as the scion, developed foliage leaves. 
Figure 14 shows a grafted plant with 
a yellow-spot stock and a normal green 
scion. The foliage below the graft 
union exhibits the characteristic spot- 
ting, while the leaves developed on the 
scion after the time of grafting show 
no evidences of the defect. These 
studies have been taken as sufficient 
proof that the abnormality is not 
caused by an organism (virus), which 
can be transmitted by infection or by 
artificial inoculation. 


- The F, Generation 


All F; plants from the cross yellow- 
spot X< normal green and_ reciprocal 
were moderately yellow-spotted. When 
Michigan Robust was used as the nor- 
mal green parent the hybrid plants 
exhibited the defect but only in the 
upper leaves, while plants of the cross 
Well’s Red Kidney X yellow-spot and 
reciprocal exhibited moderate spotting 
in all leaves. These results indicate 
that the defect is dominant to normal 
green in inheritance. 


The F. Generation 


nine families 755 plants 
in the greenhouse and 


From 
were grown 


classified according to the amount of 
The results are pre- 
If these plants are 


vellow-spotting. 
sented in Table I. 
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grouped into two classes, deficient and 
non-deficient, or yellow-spot and nor- 
mal green, the results closely approxi- 
mate a 3:1 ratio (obs. 564:191, calc. 
566.25 :188.75) with the deficient type 
dominant. If, however, the plants are 
classified as in the table, dividing the 
yellow- “spot class into and 
“moderate” classes, a ratio of 1:2:1 is 
obtained. Classified in this manner the 
moderately spotted individuals represent 
the heterozygous class. This can only 
be substantiated by studying the Fs 
generation. Normal green plants, mod- 
erately spotted, and intensely spotted 
F, plants were selfed in order to 
clarify this point. Normal green and 
intensely spotted individuals are ex- 
pected to breed true and the moderately 
spotted individuals should give a 1:2:1 
ratio in Fs3. 
The F; Generation 

All individuals derived from 
plants normal green in F, were normal 
green. From four Fy, individuals 61 


TABLE Generation of Yellow-Spot Nor- 
mal Green and Reciprocal. 


croce | Sova" | | 
Y.-S. X Mich. Rob. 205-1 179 45 69 “as 
bad bad 205-2 161 Sl 
Y.-S. IW. Red Kid.| 206-1 18 ‘ 
Red Kid. X Y.-S. | 207-1 pet) 27 29 
206-1 93 20 S2 2 
206-2 88 22 43 23 
Observed Totals 755 192 377 167 
Caleuleted on 1:2:1 Basis 1868.75 | 377.50 186.75 
Deviation Obs. from Cale. 02.25 -1.75 


TABLE I1.—F, Generation of Yellow-Spot x Nor- 
mal Green Derived from Plants Moderately Yellow- 
Spotted in F.. 


Number of Plants 


Family 
No. 


Moderete Yotense 
Yellow-Spot Yellow-Spot 


207-1-1 
207-1-2 
207-1-3 
207-1-4 
207-1-6 
207-1-8 
207-1-10 
2086-4-2 
Totals 
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F; plants were grown all of which were 
normal green. Intensely spotted Fy, 
plants also bred true. From five in- 
tensely spotted F, individuals 70 Fy; 
plants were grown. They were all-in- 
tensely spotted. Plants moderately 
spotted in Fe. gave a 1:2:1 ratio as 
expected. The Fy; results derived from 
plants moderately yellow spotted in F, 
are presented in Table II. A total of 
119 plants from 8 families were grown: 
30 were intensely yellow spotted, 60 
were moderately yellow spotted, and 
29 were normal green. These results 
indicate that the moderately spotted 
plants represent the heterozygous class. 
Intensely spotted plants, and normal 
green plants represent the homozygous 


dominant, and homozygous recessive 
classes, respectively. 
Discussion 


The results of crossing yellow-spot 
plants and normal green plants indi- 
cate that this character is governed by 
one Mendelian factor behaving as a 
simple dominant. If the chlorophyll- 
deficient class, however, is separated on 
the basis of the relative degree of spot- 
ting another explanation of the results 
is possible. When the yellow-spotted 
class is separated into moderate and 
intense spotting, as shown in Table I, 
a ratio of 1 normal green, to 2 mod- 
erately spotted, to 1 intensely spotted 
plant is obtained. These results can be 
interpreted by assuming that the factor 
for yellow-spot is incompletely domi- 
nant to the factor for normal green 
foliage. Consequently the F; plants are 
moderately spotted, and in Fy, a 1:2:1 
ratio is obtained. This assumption is 
substantiated by the results obtained 
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in the Fs generation. The intensely 
spotted plants under this interpretation 
are the homozygous dominant plants. 
This can be represented by designating 
the factor for yellow-spot as Y and 
the factor for normal green as y. Then 
YY plants are intensely spotted, Yy 
plants are moderately spotted, and yy 
individuals have normal green foliage. 
The heterozygous class more closely 
resembles the homozygous deficient 
type. The yellow-spot character, there- 
fore, should probably be considered as 
incompletely dominant to normal green. 
Whether yellow-spot, or normal green 
is incompletely dominant, however, is 
unimportant. 
Summary 


1. Results of crossing a chlorophyll- 
deficient type of bean plant, termed 
“vellow-spot,” with normal green plants 
are presented. 

2. The F, plants were moderately 
spotted, and a ratio of one normal 
green, to two moderately spotted, to 
one intensely spotted plant was obtained 
in the generation. 

3. The intensely spotted (YY) and 
the normal green (yy) plants bred 
true in the Fs generation.. The moder- 
ately spotted (Yy) plants gave a 1:2:1 
ratio as obtained in Fo. 

4. Attempts to transmit the character 
by leaf iubbing, and by needle punc- 
ture methods of inoculation were un- 
successful. 

5. The character was not transmitted 
by grafting. 

6. Yellow-spot may be considered 
either as a simple Mendelian dominant, 
or as incompletely dominant to normal 
green. 
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A Glossary Of Genetic Terms 


ENETICS has developed so rapidly that many terms in common use in 


genetic literature are not yet incorporated in the dictionaries. 


Many 


people who are interested in heredity are bothered by such words, for 
which no definition can conveniently be found. For this reason, it is proposed to 
publish occasionally a glossary of terms which would not be readily understood 


and which are not to be found except in new unabridged dictionaries. 


It is 


realized that these definitions will probably not meet with universal approval and 
comments and suggestions will be welcomed. 


ALLELOMOoRPH—Mendelian characters are in- 
herited in alternative pairs, or in alternative 
series. These alternative genes are called 
allelomorphs. Examples: Aibinism (reces- 
sive), Normal pigmentation (dominant) ; 
Horns (recessive), Hornlessness (domi- 
nant). 


AvutTosomaLt—Pertaining to any chromosome 
except the sex chromosomes. 


Backcross—Cross of a hybrid to one of the 
parental forms. 


CHROMOSOMES—Tiny dark-staining bodies 
visible in the nucleus of the cell at the time 
of cell-division. The number of chromo- 
somes in any species is usually constant. 
The chromosomes carry the genes, linearly 
arranged, which control the development 
of Mendelian characters. 


DieLoip—Having two sets of chromosomes. 
3ody-tissues of higher plants and animals 
are ordinarily diploid in chromosome con- 
stitution. See Somatic. 


Dizycotic—Originating from two fertilized 
eggs. Dizygotic twins are genetically no 
more similar than ordinary brothers and 
sisters. 


DomInant—A character possessed by one 
of the parents of a hybrid, which appea-s 
in the hybrid to the exclusion of the con- 
trasted character from the other parent 
(the recessive). Thus in a cross of 
green- and yellow-seeded peas the first 
generation has yellow seeds. Yellow is 
dominant and green is recessive, being 
transmitted but not appearing in the pres- 
ence of the factor for yellow. 

Extension Factor—A factor (gene) which 
extends the action of a primary gene. 
Thus, a_ spotting gene produces larger 
spots, or even an entirely pigmented coat 
in the presence of an extension factor. 

Facror—Same as Gene. 

F,—(Pronounced eff-one). The first filial 
generation. The offspring of a given 
mating. 

F.—The second filial generation. Produced 
by intercrossing or self-fertilizing the F. 
The inbred grandchildren of a_ given 
mating. 

GametE—A reproductive cell of either sex; 
e. g. sperm or ovum. 


Gene—(1) The unit of inheritance, which 
is transmitted in the germ cells, and which 
by interaction with the genic and cyto- 
plasmic complex controls the development 
of a character. The genes are arranged 
linearly in the chromosomes. (2) “The 
physical basis of heredity’—or more fig- 
uratively, the atom of the genetic mole- 
cule. 

GENotyPpE—The entire genetic constitution 
expressed and latent, of an organism. 
HeEtrerRozycous—Containing both genes of an 
allelomorphic pair, or two genes of an 
allelomorphic series. Heterozygous in- 
dividuals generally resemble the individuals 
homozygous for the dominant character, 
but they transmit the recessive to half their 

offspring. 

Homozycous—(1) An organism formed by 
like germ cells; (2) An organism is said 
to be homozygous for a given character 
when all the germ cells transmit identical 
genes for this character. This is the most 
frequently used meaning of the term. 

LinkaGe—Association of genes in_ inheri- 
tance, due to the fact that they are in the 
same chromosome. 

Monozycotic—Originating from a single fer- 
tilized egg cell, which in the course of sub- 
sequent development has given rise (by 
fission) to two or more individuals. Twins 
(or triplets, etc.) of such origin are, bar- 
ring mutations, genetically identical. 

MuLtipLtE Factors—In the expression of 
some characters more than two genes are 
necessary. Such cumulative or cooperative 
genes are called multiple factors. 

Mutation—A_ sudden variation in an_ in- 
herited character. 

PHENOoTYPE—The organism as exemplified by 
its expressed characters, as contrasted with 
its genetic constitution (the genotype). 

RecesstvE—See Dominant. 

SEGREGATION—Separation of 
genes at meiosis. 

Se_rep—Self-pollinated. 

Somatic—Referring to body tissues; having 
two sets of chromosomes, one set normally 
coming from the female parent and one 
from the male; as contrasted with germ 
cells having a single set of chromosomes. 

Zycore—An organism produced by the union 
of two germ cells. 


allelomorphic 
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WHAT OF THE FUTURE? 


volume. The first publications of the Association appeared in 1904— 

only four years after the rediscovery of Mendel’s work by De Vries, 
Correns, and Tschermack. The record is one upon which we can justly 
pride ourselves. What the future holds depends on the present member- 
ship of the American Genetic Association. 


Tt issue of the JouRNAL oF HEREDITY completes the twenty-fourth 


In May, 1933, when the financial outlook was especially dark, we out- 
lined briefly in this same space the serious situation which then confronted 
us. Even with some improvement in recent weeks, that statement gives in 
brief form a fair résumé of the paradox of the printing press, which still 
is not resolved. We are therefore republishing this statement in part, as a 
preliminary introduction to the twenty-fifth volume of the JouRNAL. 


“BUT A LITTLE TO EACH OF YOU” 


Whether one copy of the JouRNAL is printed or ten thousand, many of 
the larger costs of preparation would be the same. The entire expense of 
typesetting, halftone engravings, editing, correspondence with authors regard- 
ing articles, proof, etc., must be incurred before a single copy can be 
mailed. On the most economical basis these preliminary expenses would 
amount to over $400.00. If ten thousand copies are printed instead of one, 
the additional cost of paper, of binding and trimming the extra copies, etc., 
would amount to only about $400.00. Thus, the cost of the 9,999 additional 
copies would be less than that first expensive copy. The cost of these 
additional 9,999 copies is about four cents each. If we lump our expenses 
for these two runs, and distribute all the costs over ten thousand copies, the 
production cost of each copy is eight cents, as compared with a production 
cost of $400.00 for publishing but one copy. 


These facts have an interest to every member of the A. G. A. because 
they have a very important bearing on the future of the JouRNAL—economic 
conditions being as they are. The greater part of the income available for 
publishing the JouRNAL is derived from the dues paid by every member. 
Whenever a member withdraws for economic or other reasons, our income 
is reduced $3.00 but our expenditures cannot be reduced in proportion. It 
is easy to see that even a rather small percentage of withdrawals may 
threaten with financial disaster a publication operating near the margin 
between available funds and necessary costs. Thus a ten per cent reduction 
in membership and subscriptions (350) means about $1,100 less income, 
but our production costs can be reduced only about $175.00, leaving a 
deficit of nearly a thousand dollars to be met in other ways! * * * The 
publication of the JouRNAL is made possible by these individual contribu- 
tions which, “though but a little to each of you, represent a goodly sum 
in the aggregate.” 
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